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(57) Abstract: A method for detecting the consump- 
tion of ink by using a piezoelectric device which is 
mounted on an ink cartridge mounted on an ink jet 
recording apparatus having a recording head for in- 
jecting ink droplets, to detect the consumption of the 
ink in the ink cartridge. When the recording head is 
not in the recording state, the consumption of the ink 
is detected by using the piezoelectric device. The ink 
residual amount can be reliably detected without any 
complicated sealing structure. 
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I©iP 1 6 rtfc^t»n5. £11 7 8©ffiSJ|?^i:&S*HIiJ©l5 
(WTn (±-0^^§i<l!lfc®bT*5t)s ^tf^-r 1 6 2!»h 

SMTi)«kdfc:^^tiTV>So 3^ b^ 1 6 2rttW s AotfeSf 1 7 
8©3lTOJfc^ft:a s ^;ftfc^<fc5fcs Sill 7 6fct2£Kl 7 8t»LT»ffifc 

T«P«fiSl 6 6fc*t6SMRl 7 6©StWs fiPt-f >^§Si:J±S*fiil<Z>lBK:ffi« 
UX^Ds TSP«ffi-l-6 6©^MJ^&£R7&aJ#©+tofcllP 1 6 lo^ifri: 
J^fc^ttfr&ftTi^So &:fes TfflJfltBli 6 6©P3J£gp£© 

ii.6 6©*®fiu(c(is iEmwi 6 o# s j e©rcjBflB#©it»j&"kiini 6 1©^ 
^ii^tae;— ife-r^cfca fc^j**tiTv»«o ee mil 1 6 o<Dmmfr<Dwmh, 

mn 16 l-.fDWto&'b'b'biS <s **oT«P»fi|l 6 6©R^«|J^©iaSf«t D fc* 

§ < & & cfc 3 fix ^ & „ 

6 4©P3^gP^©M«(is IP.1 6 liJ^ffSI 1 6 ; O0Rjf^^OM<fc D 
*>/Jm*<s froTSMtffil 6 6 ©R^#©®^£ 5 ta^£;ft 

bfc^t, ffifl 6 0.©±SSBfcJ\ _t«|SWfiil 6 4©£gg|3£T£fl®Sl 

oT^Ts EE mil l 6 0<£^KJ(C^|gl&-rSC il#T"^-5o ffi«JB 1 6 0 N 
±SlJ«ffil 6-4^«tVTSP«fiSl 6 6:©^^^tL©^^T«^§R^a3^* s T^ 
10 6 (cj5(t^EEm^*7Bmi-^o ±I©J;? tEli?l±II!)« 
1 7 6.fc&bTliSo"i:fcx.±ai*ffil 6 4©FWSfl£\ EEWJB l' 6 0©P3^gP 
fl\ -TMffi.l 6 6©R^fiP^*«ktF|gpT 6 1 ©5 - *>TV ®^#§fc;*:^© 
ttHPl 6 lijfej, ^©aai(3j;oTs lg»«17 6©5l3PlPgk:MIJrf 
lltl^tts UPl 6 lt^oT^ns, ££s ±SB»fi|l 6 4©fljfm 
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mmm i6o <DRM$nft&&vTumM i 6 6 ®m^&\±mn i 6 i <t d mm 
tS'bz^cDz*, mmmi i mh^-r <i*z> 0 ££t, &mmi 6 o t 
nfa.mK&m-rzTBnmi 6 6<onMto»35Xv±towmi 6 4©R7&gp#© 

T^tSl 6 6©RJfc£0#©;£#/h£l> o lot, TM?1 6 S(DVm 

mmmttte$,?&E.mm i 6 o, ±mm i 64, svtspwbri 66©r 
6©»^^^-r^>H^©iigpBPi 6 i©*ifrfck t^^o.^-^ 106 

*E1 7 6 ©jgSfr8S#*s, R3^«t^*#-ra®Ts * 1 0 6©JS8& 

g&fci:, 1 0 6©*ifrfcttLTttffcfc7&5tfc-C&3o 

6 ©-T ^^^©H^^J^o 
Its MtttRl 7 6 ©JgM5## s RB*M^tt^©T\ EE©® 1 6 0© 

MWiWLl 7 6©«»fiP#©iBjR*;*;t <1-*cii:C i^t, ^«^%^©jS«l 
SU*r»©^{cJ:^itMMl«©Mili©M^^<^t)s #igJS»#©tfcffl© 
iliJS^Hfc:iRl±T-#So 
Wl 7 6©i6»ifc«fc3&tffci\ S*£l 7 8©JgS&fc:«fc5^tt«k!3 4>tt5*» 
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WffijlM©^m©*t^7b s lR]±T-^^o ^fcs ?>7*3-x-—# 1 0 6©Mj©$5 
(is *^t?7^ 1 6 2®^^ -rfefefcHPSPl 6 lOStt® o 
±^P«:M^ 1.6 8 t± N 17 2 £;ObT±Sflffi}sg 16 4 ^mmiftlcge 

TSPm@ 16 6 {cmm^jt^-rs «k a t^i&ts 1 7 6 ©susfljfc^^n* » 

±f»*ffil 6 4 (^ BEmjfl 6 OO^BffldfcJ&fifcgeixSfca^ JbSPHMBU 6 
8 tSJISrs^fc^'v^ EEm^l 6 0 ©JP£ fcTMffi 1 6 6 CDJP^ £©*n 

i:i*stb<s ifi^iz^-c$>-Dtzii^x^±mmmi 6 4 ^±gim«^i 6 8 

117 2S«a&SP*rtbTfflV^±«P«ail 6 4h±MH<»l 6 8 £&ftR 
£«^§o ^CDJ:^t1-^'i:t\ E1I1 6 0&±gflmill 6 4t>MS!jm@ 
1 7 2(z^^ti7b^h^b> mS©^i$3&££ft f;fcJ:SlS 

£10 6 fc^ftssptms SU{3^^n^c:i:(cJ;-z>T-«:6>)(c:7T^^ti^ 

bV^ 7^f-ax-^ l 0 6 £— i&&0£Mf$,-fZZ.£lZ£^T, TV 
^3.*.— $ 1 0 6 03fcDfikV>;&s£^fc:5&3o £ £ (c N S*£ 1 7 8 

Ts 1 0 6OiigU0*)!)Siib -7>?3-3.^—$ 1 0 605% 

Si^W^©^A s ai^lv 0 £fc N r^iJt-^ 1 0 6©JSM5JM^0gB 
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1 0 6©EEmf^£r#<fro/jN£ < U Ummi 7 6 $I<t^^J:tj;oTl 

mmm i 6 ov^m t tti±> >»a (p z t) n v^u >m 

^*>S?IS^>*> (PLZT) ^feM^^U^V^-Sb^EE«]]l^ffiV>§i 
#*?£bl>o £fcs fiT«l 7 6 (cfi. 7 8 ^M^^ 

^t^o ±a5msi 6 4. T^mm 6 Qs ±mmm^i 6 s^itrram® 

±«Ufc<koti^tl?>7^fax-^ 1 0 6 iis l&i£*%V&1rZ>^kL : & 
hiJr^s &3^{if5^y K£&^T£>fc&©^m££J&^bfc^i§&i:*{c: 
Ei9As EI9B. 1219 C:feJ;t>*l2l 1 0 iZmZtiZT??-?-*-— * 1 0 6 teu ^ 

■**\Z ! r4 1 6 2F*3{Cl{±^W±#ffib*:V^A s s &*^*±^F"Vtf^--f 1.6 2P«3t© 
d Cl T- 7 £ a. x— * t «t 3 ?i£®f&£B ©IS? m £ o V ^ X WkWT % o 
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as -r %a@£st> t «t o x £-f a sftSBm*-* -r a c J* 1 o x 
i ^ x. ftiSMW f s $«iBf r § o 
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=l^-^ 1 0 G(D&jjZfcm®V&teXt>-tZ>ZhT:s 7*7^3-*-—* 1 0 6fcfc'J> 

J&fcfc'f >^i&rt©r&&t3g$rr3o -#T% >f > ^SWa 3fe#fc&^ 
^m*M<DT&3-3-^— & 10 6 tz:f±3r^ t*^w 1 6 2#i&tt£>ns 

®mofc*JWr*LT-b*.-5o ^ClT-s &fc«fc:$#:£^#bfc^i£-T&oT£ 
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$ 1 o 6©*^if:r^ 1 6 2\z^>?mmn®mfoi$n'?x^z>w>&*s rnfoo 
mt-tes 7^ax-^ 106 y^^omm\z.^m^tz.m^s a 

09As ei,9b. m9 c&£wmi o*^mvte&z&Mmt)(Dm%. 

t&2>mfah7t7 3-3-^-# 1 0 6©ffiHjaJt©^mM«7>^'f >?&^ft(D 
££^-tx ±«PWiBJ|B t l 6 S&irjn^SM^l 7 0$7>b^ ^ti^ti± 

unmi 6 4^<t7>'T^m@i 6 6 ^ms^Epia-r^o eii i 6 o©?*, s ± 

SBffim 6 443<t7jcTgPS® 1 6 6 tm^tifegP^fc«S#7bs^bSo 
fcct^Ts ffi^Jf 1 6 O&WlTSo -EMI 6 0^^1-^ii ttcfc^T^SJ 
fil7 6(Ddt)(D^ibfI^A s 7cfc^Mi&-rSo Elil'6 0'tf*»U&ftb«6' 

1 6 4 N - TflMtS 16 6, ±^.H«^ 1 6 8 & &Tm&n&Mt?-1 7 0^b 
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• f s = 1/ ( 2 *tt*(M* Cact) 17 ') (5cU) 

^©fnT*&&<> Cact(iiSI!jaS0=i>7 , -7'f 7>XT'$>5o 

T^^-zl^.-^ 1 0 6©Kf®l2lT*$)So HIO (A)33«fctfEll 0 (B)&, 
hT^-f tC-f >^#a#bT^&V^£©:P^J-:£-^ 1 0 6 ©i£M£ £t>**- 

01-O.(A)Wi^^ 
Mact=Mpzt + Melectrodel + Melectrode2 + Mvib (iS 2 ) 

u^ts Mpztf± > JStt»fc*.fcJ-4£E«Jil.-6 O-CDJ*^ kffifMil 
6 0 © £:©;«£ EE mji 1 6 0cD®®T?Bftbfcfc©-e$>3o Melectrodel&s 

1 6 4(DWm-cmistz<b<D-l:&2>o Melectrode2{i. tBttftJfcdstj-STfiBM 1 
6 6 ©J¥£ kT9«fi 1 6 6©mSt©a£TSTOSl 6 6 ©®1»T:(&bfc%© 
T-fe^o MyibB\ £mS£:)5tt-34SflttK<l 7 6 ©i5£ fclBtttR 1 7 6©&jg£: 
©*g£ig*J*Ml 7 6©jStt^<0®«fT?l»bfc*(?)7f$»So fc£U Mact£jg 

f&au^i:LT©jp^s ^^«t^®«^e>#m-r§c:i:As-e^sj;^t> #n 

«0&«B-Cfck BEM 16 0. ±epttffil 6 4, 1 6 6 j3«fctm»tR 1 7 

6©Sa»fIM©^ti^tL©®a{is ±^©ck?ft:*:/jNMeSs£^-f 3fc©©. «s 
©®»©ilt±«/>T*&S£fc##£bv>o *IS:K67&Sgfc::i3i^ BEmJil 
6 0s Jt£tfm@l 6 4:fcJ;TrFfflMtffil 6 et&^T&s ^ftfeO^EMTC** 

^oTs T^^-iX-* 10 6 fc&^T. Macttt, ±3P*;fil 16 4. TSB* 

il6 6 s E1I1 6 0d3iV«[»«l 7 6©a^©s®j^©^ti-?n©^± 
-*>*©fnT:&3o 3i >7'^^ ;p>* Cactus ±Stil 6 4. TSP 

til 6 6. BEfgJS 1 6 0&&Xf&®WLn G®o%(Dfflbmt&lZ&vXtef$,i< 
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ft3 gtf#©=3 > 7*5- T >7. T* & 3 o 

fts El 10 (A)s (B)s (DK (F)fci\ 1 0 6©iSM* 

cfcl>*dr^ t:^^ 1 6 2©^f&[n]S&£^T/b J v d*i£>©^fffi|I]ggk::fe^Ts Cact 
Ii7^fax-^ 1 0 6©fiiai©n >7 , 7'f 7>X^to Cpzt^ Celectro 
deU Celectrode2*5<tI>*Cvib{i^n^ti^Sjg|5t*5lt^Emji 1 6 Os ±UM 
HI 6 4 S T^mm 1 6 6:fc£tMSffiJ*kl 7 6 cdzi >7°^ T>^^^1"o Cac 
tfcJ\ £lT©3i$3T-gl£*t3o 

1/ C act = ( 1/ Cpzt ) + ( 1/ C electrodel ) + ( 1/ C electrode2 ) + ( 1/ C vib) 

(5£3) 

^;2 43J:U t ^;3 ct Ds 110 (A)teks El 1 0 (B^Xo^t^t^^^ ^><> 

01 0 (C)tts ^ >^S^^l£#H-#fcIiK^£*U 7^f-ax-^ 1 0 6 

Sito E l 0 (C)©M' maxfct. >^^§C7&*>bH-#Ci&^£*is T^-*- 

^©R^SS^ro M 5 maxfct. 
M' max = ( 7T*p/(2*k 5 ))*(2*(2*k*a)V(3*7r ))/( 7r*a , ) t (5*4) (a&JSffr 

k= 2 *7T* fact/ c (5$ 5) 

(fact(i^^M^TlA^^h^©»jSP©^ill»T-fe^o c&2»«*>£fe 
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(DmmmmcpmmfcmifcftmtzznT^zmi o (o©^©^^^-* 
1 o § commute &x$*^\z^-i i 6 2cD^fffiiggs$^i-o 

fKtt^JSfflfcfc^MiR^fccDON t^^j-^-^ i o 6©3"Vtfe^ i 6 2i*!£ 

^i^7y^UTV^?>^CDT^^i^-^.l 0 6cDif®lll*^-ro 5^4 (i. $1 

«j «© JUS t & % mfotfiMi££ fc o fc«^-fc: (is 

M J =p*t/S (5ft 6.) •• 

6 ©iSB&«8i©iaS{T? *> 3 o . £ ©&Mtt&4M£ a © RJBO^tt; S = tt * a 1 

7^ax r ^, 1 0 6 CD^»M©JlSfc^>b s ^7i^.tbTV>?>«-^fc^ 5£4 
C^^o — WIS^^ ^r-V tf^^ 1 6 2flfcWSgL0.07^ 

.110 (E)Oi5tx ^ 7Z3-a-^.- 

M'.cavbU T'^icc— * l 0 6©Si&^©^'Sfc:^3f)?iSfe$n.-CV%i, 

@10 (F){±. y^g^Oi^ASil^.^ T^^ax-^ 1 0 6 ©iSlii 
«$©JS&fc}fttt#*8ll>fc©©N 1 0 6 0**1^4 1 6, 2 rtlc 

tt*fc##S8#UW$EI 1 0 (E)O«^(07^ai-^ 1 0 6©»M«t 
IWr-Hf^rf 1 6 2©^ffffi|B]&&£^-fo 
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Tm-3.x.—$ i o 6 ommukmifcttrnmL, -o^^^m^^izm 

x-* 1 0 6©jB»fflfe:»«:*fca:*ffla*S?«|-r5o TP*-*.*.-* 1 0 6©J1 
S©?«#?i»£*U EI10 (C)©M' maxfr£>EllO (E)©M* cav^ff-f 

*M , 'var#&<fbU f s ^jbt 5 i i: t ft S o «tots 

M 5 cav= / o*d/S (i£7) 

0 6©tS«jgpic:-<>^^fc{i^M©V>m* : >— ^O^^iiU *B 
HI >^§«l*l©-f >^©«fcW >^:fe«fc^tt&©#fijf&»f 

-( >P®%ilzJ >^#-hfrfci{S£^£ti. t^olx— # 1 0 6 ©|ggmt$©M 
W§l007^fax-^ 1 0 6©M®J^m©Jia^-f >2&mtcifh,T^ 
1 0 6©^ tf^W 1 6 2©d(09 B&m)*/b$ <x IPfc N &&1 7 8 
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dii^^^S (HI 0 (C)#M) o d^T-s t ink&igKjfcfrfrfc*^ >^©JP 
t ink-max&M 5 max£:fcf*3 t ink^T&o 0!l;ifc£> *f h U y 

WfeWZ-Tt^^^—Z 10 6^^ >£©M£ftLT&&7k¥k:lSflm-r&o 

0 6tt>f >^©^imai£$fc*fctfcffl1'*£fc#'^£3o • 

72 =$-3.*-— * 1 0 6 ©iStt«**£;*:£ U- ^o|%(ciae 

otv -f ^©ifciBtf; ^rtlfT^ 16 2©S2a (ilO (C)#M) ©£bH 
rtfcftaiRDs 0 6(i^ >^©^»>K?J^#^{c^itS1"?)^.i: 

Ull 1 A©ffiSllXI4s T^^o^— * 1 0 6©3r*tf^ 1 6 2 

£-©W >^§Sftt:iR^$-nfc-f >^©Si:-f >^&«fcTJ^M©ftMJi«f 

> ^ j3ir;s®sii0«» f s izmt tt^ < mT&mm-c % % • 

flU^^T^ < «otv 7^ix-^ 1 0- 6 ©iS8!tfK:$J^Sfc:J3V>"£.g«Jfc 
* 1 0 >^©?MtcMbT7k¥Kil2iibfe^t?fe^>t> tinkAUink- 
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maxJ; D^^V^ £fcfct N T'^j.x— * 1 0 6 ©ISS&fcfrfrfoS&ttfcfc-f 

©PW£^iro bfctfoT. ?>73-3-x.— $ 1 0 6©^«jfI^O®aS 

M' = M* air+M' ink= pair* t air/ Sip ink* t ink/ S (5^8) 
tftSo M J airttfflfUD-f #>*T*&*K M' inkfcfc-f >^e?M 

— *>;*T-&3o pairfc*££(,©?&grTffc!K /oinkfefc^f >^©»*S, tai. 

*fb{^(S7k¥^ciBil^i^TV^S@-&fc:ii^ tair#i§flPU t ixHatm^T Z o * 
titiot, M' var#&*fc«S£|>bx izmMT Z o 

-O^g^tMLT^S^ >*©fii;fctt^>*©$M§tfcW-rS£i:# 
i^s ^7ic*5V>T^#:©^©^©^i:^oTV^©{is 

T^^-jlx— *l 0 6£M >*©^I5fc:ttb«t3cp£fciBffi£HT^*:©^fc 
fciU 7^?-ax- * 1 0 6©^Uj^j©5 7^ii-^ 1 0 6(DMWlklfr 
frtozmfoiM >P<Dfr<Dffim£* 7tr?-=>-x.—$ 1 o 6©mt»fc:iP^toSiSEf*: 
#^©^£©»J©^fffilIJS& (EI*vfr-f) £#;l£>;h,.3o t^j-x— * l 
0 6©lB«ifc*iPt)SJif*:As>r >^ ©^©fl^©®»^ S inki: U T^7^-=l^. 

1/M' =1/M' air+l/M' ink= Sair/( pair* t aip)+Sink/( /0 ink* t ink) 

U9) 

©J? £ t ink-inaxfcttW&V^-^s -f >£^§§©lft.£ \Zit bTfitt«4*tf* 
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umz®umm®<D%i^&v%'f ^^ffi*)©^ >^©§^ >>7&&v<um 
^oii^i^Tii^w^ 7^^ax-^ i o 6 *m^-cWL'fc(Dmm*itk 

W Ifcs ©T^^ro.^* 10 6£ffl^Ts S&§hT&fc©^S?8©*&m©;R 

t insst- t jt« u t -y > ^ «f« fcsift w- 3 -i? > ^©m^J>-r & z t. &x 

* 1" 3 £ £ &X # S o 

#SJS«»f s h^PM^^-To WcD^JtUT-f >^^^lfCV>i>o. Ull I B 

miz. ®&(Dmte^tz4>p&u\&nx^te^fi>WM^%zt&X'%%>o 

^^^^^©ftfr^fflOttJBTffeoTtT^^i*-*^ 10 6©*- 
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wstf stt ^t-^>^M©w$)5o 41— *>*m&, mm® 

£ & a ^ftcDtf^ J; •=> TilM ©fCS#j!. it±tiin b t v ^ c £; £ ^-r-gT- 

K:l©*gjD^£V^o 
tot, M' cav^4 t*5^^.M' max<fc D <b^%^W>-a te.l±^ %fr\1±m$L 

i§f*l ©?&#:©}£j! £ tfcW T' t & V > C h SC & 3 o 

M* 'M£fb-r*0T?s *jiittf s«tS.^ T^^jloi— ^10 

1 6 2n^WL^n^r'^^s Ttj-i-^-t i o 6 tmi^oD^m^iEm^ 

8&ffi-T?££^#fc)U M' cav#M' maxct !3 fc^^iL i:T-£>3o ^ 7^^^-^ 
— * 1 0 6m&fo<DmS*jEmW%iiiT:%2>3kl l tM' max>M' cav&, ^fc*^ 
-i 1 6 2©ffM££frfr;b£>&V^o 

m' cavii, ^t:^ 1 6 2 (D&mtmsmv^&ofofconm. 

T'&Zo fcts M 5 max>M' cav©W5£fr£, TtJ-z.^—* 1 0 6 
©^J^jE5tfc^mT-t^.^Wi> ^r-^tf^V 1 6 2©^4©^hbT^-rei 
htf-C%%o Mz.te, RTf^©*^ 1 6 2 01P1 6 l©^S£a£U 
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j&£V*W7-4 1 6 2®m£*dtTZt, 
W max> p * d/7Ta' (S10) 

5*1 o&mrrai: 

a/d>3*7r/8 Ull) 
t^a^^Scto&tLSo 5*1 0 N 5*1 lttu *^bf:r4 1 6 2©JBtt#R 
^©S-^fclSD^lfrSo PWin?&l>«*©M'«ax<D3SftJBV^ 5*1 O*©^ 

a > t as £ h cd m m # & * m s „ 

tot, 5*1 1 *«Sfc-ri8P 1 6 l©^aJ3«kV^^b:5 i ^ 1 6 2©$l£d 
T-&3^* tf^-f 1 6 2 W57^^ax-^ 1 0 6 tf &ftfc£ s -f >^£fl*J 
©W^lffe^Ts iPO^rttr-f 1 6 2 ft izmfo&M&'t 

mwa— *>xw lift -r >K-^^Httt*»f tso-Cs 

CiD7i??-ai-^ 1 0 6 fcMt51)g^§^t«^(is tfc 
W#-T >^-#*>*©^b£*&mbTV^i:&^;t&o 

U TZ*^—* 1 0-6©^Sfr«Ptfffi«i«JEfc«t*ae>©lS«ifc:«toT*f*:t: 

#&7&r*o zom'gmm&EEmmi 6 ottei^iff^M^^ ±sb«bs 

1 6 4:fcJ;VTBB«ffil 6 6 K:^©3S»®^«ff *fcMTZ.o dOJBfcfcWJIf 

Is IB®l^fc*^SfB»^y h*©^alEti.J;S^^ U y y©a^7l®jt:«J;^JSS&t 
iotMtS7^^ax- ^©!SB&gf5©jm©^«J^JfflbTl'>^^*fc 

Hjl 2 A£«fcOTl 2Bi^ 7^^xx-^10 6»^tfet©s T 
ai-M 0 6©^SSS&©«[J&i:SSSIib©«!l^ffii:*^ro >^*-h 
'Jy^^ax-^ 1 0 6 ©iftiiMMc^ltS-f >^it0lTli> 
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&7js-fo 7^?-ax-^ 1 0 6®a@S»fc«fcoTN Ell 2 A *J«kViai 2B 
mi 2A:J3«kVEIl 2 B fc^ Lfc^Jfc^VM l±, 77-n ^It© 4 /^V7 1 * 

* £ > h 8 * £ > h £T-©Ha & H i gh £ Us m^© * n y ^/VV* fc £ o 

$>Z>t%<Dm$>T!%>Z>o — 25\ El 2 BtiT'^^iai-^ 1 0 6©^*fi[gl/^ 
^fc&VMM >^^V^#.©^7BT*$»5o -'EI 1 2 AfcE 1 2.B fc-&Jfc«SE?-£ fcs 
Hll 2 AOtftfEll 2B«fct)*4*^>hiP?>8*'>>h^T-©^* s «V^i: 

* tftS-r^fcx -f ^^Otitiot 4#£> hfr£> 8^e?> h£T*© 
B#BB#M&3o^©B$lig©ffi3t&*JJBU-t. -f >*©«JStt*8£tfcffi-r*ci i:# 
■el5o 7^D^»4*H 7 >hl*>f.^«©.^ 7*7 3-3-^—* 1 0 6© 

is»#&5£ t x & mm & & c #> s ©t- % % ; 1 4 * •> > k s ^ u & © m 

* & 8 * t> > h @ * T?<Z>fI- i 5-£$fcfcB U Hfjg© £ p y ^ fc:J;oT4*e7> 

% ©jffli-r 5 fe © © z v y * t m u v» # d «y ? © -e & c ^ aw * 0 v> „ $ s 

V>oE112A. El 1 2 Bt3;fcV>Tfcis 4 h a*pf> 8 > h B*-T?©I$B8 
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^> o 

So fclBEO'T MBfi^SfciU <f>#m*fffimt&7 5 2£ttffibT 

IBSf SIBS^y H02t faS^y K7 0 2-*IB®ffl«K7 5 2©iH#|qj (± 
t£S#[rJ) Ury^7 0 0 £ N U y V 7 0 0 fcjR3»;afJ'U 

ib»^s> no 2t>r y?*m&-f%4 >^*-h u s>$>7 o 1 k^ts. * 

t'J-r^7 0 0 f±*^ 'j «y SJtttt^E-* 7 16 fcg$fc£;h,XV> So ^rt'Jy S^E 
lij^-* 7 16 SJEfiftf S ;kfci!3*tU'^7 0 0 £IM3^ y h* 7 0 2 # 
f3»ffl«K7 5 2©ffi#iafcaS&£I!rf S. ^r+'J y^-*#J«MS!7 2 2 fci\ 
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+ 'J-r^7 0 0 £ TO© fc gaffes ttWia«»^ll#tttfBa^y 

h* 7 0 2 $^+y77 1 2 (D'Sm^Mi^ ^ ^> o 

<t bmmuw&s %mmm7 s.z&tm^y K7 o 2©jfete&ico£ 

a*t^»^*Tia»^ry H 7 0 2C*&ISbXttlB*^y FA»&ffi»;8*I67 5 2 
f£7 4 8 KJ;^-TE8fr;*ftSo sS&«$'J»IS!7 4 6Wu fflm^mi 3 0 (Dfflffl 

^a*^m*j^ie7 2 6t^^tis >*»««m*i«#®7 2 

ax-^ 1 0 6 ©tffi^l^^-f >^at^l^t5o jEfc. 'f^aiift 

T*^^bfe-f >?m.*mn.-tz>o -f>^®twj^7 2 6t± N «»tt^ 
fc-r >^S£t^^-* 1 0 6©tfttBii£*fcS-3S*ijEbT-r y 
-r^7o it:gi#"r%w>^«**y^-r*o ^>^mm^tam^m7 2 6& N 
>f > y»s?7 0 l^t-f >?&m^zLii*m%.-rz>t, $^msp7 3 
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frmm^m 7 3 8it y 7 4 0 1 & u 730 t^n 

^10 6 *ffi8frbTtftttJbfc^ >^#- h 'J 8»S?7 0 >^BS©ti« 

|J y ^ 7 0 1 ifinn-t S^ffis iJ>r^7 0 0©A-h'J y 

y SttlBfc'f > b 'J V S> 7 0 1 fc «fc t) ffffiiftfl^it* y ^ 7 1 4 7> 

^ MB^gt^ immmn^m^v pro 2£$tit-raar* : y 

7-7 1 2-*««-T«o ^^77 1 2 (is W3\#>77 18tfa-mU 
Slfc&tu ^flEcD^^^ittia^v K7 0 2 0^X;vi»^ y^^fttmi" 
5CfcTfffi«^y K7 0 2®/X;mP4^ iJ--^tS. iR§lflffl»^®7 2 
8 $W3M£7 3 0fcJ;5SfflISamiB»^y K 7 0 2 '^7 12t 

£ t)§lLt£^s ^>7*IEi&^7 4 41Z&\)W5\#>7"7 1 8<OiRll*^ 

«Jfci*fcB£-&So HCs KIW?S7 2 .8H:s W h U f $> 7 0 1 

^^Hfeh^ts W b U ^^7 O.ljtP&ffiMk^s' K 7 0 2^ 

gir*Cfcfc*Di3«^y HO 2fc^ >:J7£3fcigLTf3S^y K7 0 2 EPBU 

mm • y^yt/>vmm^m7 2 4&s .^y kie«)#is7 4 2 tc<^ dib®^. 

mm - ? ^ v > ywm&8L-7 2 4im«yK> ^© 7. 

r 3 ib®^ f k 7 0 2 fci&ai i5i«©fEi&^-# * buj \sX.±t<d j x;i/H □ e> 

omw^^fri o 4%mz%o i*f^t*;i/7 o 4tu±x mcw y^7 o 6.£* 
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tswrra-f >^ *— h* u * y ^ 7 0 8 S mm^y k 7 0 2 u 

-=>^t5ft«4Jlfft*^» WV—^tTftttJ y^7 1 0#IBfi£;H 
T^£o lM»S7 3 4lt «3B^-f y^7 0 6®^>-^-7§tftmb 
T ^©#^£^TM#£ tbrfr-r 3 ^fcfcs MU-f y^7 0 6tJ;Diilgt7 

7 0 8s ^ y-->.^!^^ '^7 10, m«^m^lS7 3 4 s > 
U > ^Is > * a*^ 3i y ^ Ms SJJSMSIs XV 4 > * £ — K U y V 

JbWBOBlK X(±ffiM^-7^aB#t*5V^Ts TP**.^—* 1 0.6 %ffitt^*T 
^i'^iy MB^ecKf^t-o^TTO-rSo .««^<y^-7 0 6© 

mmzx bnntmxgnzt, mm^sti aot±^##ia«*ie7#&>r>* 

*~MJyS>7 0 1 l*KZM >*$g*»<©tt$R&&i&tH-ro ifBS^v h* 7 0 
2©^ U— — >^*»*fi>5ia»*l>fU. 'vy h*®^ ^^^-^©^H* 1 ***^!*.^ 
y V -- > >r t >^ o :®a.)»M>t7->^ 77 
yS/>?"ttffc&'V* U— ^>^W££^tr 0 ^>^±>^^T^s nm&&7 3 
0«s ^>7^1ttH*J^7 2 6*fflmVX7t7?-^x--* 1 0 6&K«M* 

•&s •Y>^^-huy^7 o if«3®^ y^mm^mr^o 
*tUyy7o oxvias'w r 7 0 2^±b-r^^fB^w*sp/f^F^ 

ii-^:10 6%Ktt.**-T-r>^3b-^-h U y^7 0-.l^lO^>7iM^t 
S„ TOJM-§-A s A7J^tiS^s M»^S7 3 0©$Jfflfc*3V>TJB»^y h" 7 0 
2fcJ;!3Bi8!l*sfTtoix*-o WSHflUH^fclBS^* K 7.0-2 frfcttmSftfe-f 
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— h 'J y 5>7 0 1|*]<2M Vi'liMt^o 
MISMW^im^^ S £s 1S!HIP^©7 3 0J±^Uyy7 0 0 &^«fr-f 

*ifcfc«fct)fB»^y no 2 ^^^^7*7 i 2offiafc-fey hu mm^v f 

7 0 2 ©^Kj{t^ll*£-r^o Um^l 3 0 &s fi^MKt k bTlB^7 9 y 
H 7 0 2 ©y X;i/|lin^<gT-ii*.$bT^;5-i' >*A*tfciH£ix"C D#^B6£ 
fetTs ■ ■£ © «fc a ic: b "C TO £ «fcttf & £ h £ & £ #s ? =? v */ > ?m<t tJ;o 

fctfB«^.f K7 0-2 7*7 1 2©{£B»aj^-y-fc^ RSI^r?' 1 8 

SIES&bTfBJa^y h*7 0 2*»e>^>^*lRg|-r«o lR§[#>r7 1 8{CJ;DI3 
K7 0 2©7X;i/|fnfc:ftjE5W/Bbs IM^s* F7 0 2 

©jwti^^y 7-7 i 2fc»m*n-cia«^ry n 0 2^ y — ->y£*i3 0 c 

>^S«s V >^iittH^J^7 2 6 
fcJ:!3 : -r.>^m»JlfcbTSI»$nSo H^s ^>^^tH*J^7.2 6fcJ\ 
^7 ij — -^^gj^cfj^T^^a-j:— * 1 0 6 -T — h U vVl 
0 1|*]<?M >^MMt^o -f>^BSmta*J^IS7 2 6 {is TV 

***«iEr*o. 

WWffeT >T y 9- 7 0 6 fc»f^$ ft'S £s mMMttB^ IS 

7 3 4^e>m^«iT^nfecu:^-rffi^* s M^7 3 o-fcffi#£*i3. m 
m^m 7 3 0 ^ »; y s^— 7 2 2 1 «t t> u * s> 7 0 0 
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WjZ&Ttm^y K7 0 2*^977 1 2 izX ^THUt£-£3o >^ 
39WMfta*|jfe^8 7 2 6 &T^^-* 1 0 S&fflS&S-ST'f 

&±7&^tz <t a i3 N ^mmmmcD^ rassatiu sb®^ * k 7 0 

2©#f3£ITOl$£:fe^Tx 0S*fck t«A^D ! ^7^ S3«/S*R7 5 2© 
ttSEftttv 13^ ^ h* 7 0 2©«^Sb<Wfc*^Tx -f >*©«imHK£tftWf 
3©T-s ^ >^^«W©^ai©fcto^TOJcD^;i/-ry h^^T^-frfctJs EP 
Jfgy^£{ST£i*&u 0 U y$>7 0 OStffBfi^y F 7 0 2##±b. 

Tfr£Ef£©l$|iHJBBfi&-fc:'f >^M*tfttH-T5©7?s V y S>7 0 0©^i!j 
ti«t«.-f U yS>7.0 1 |*|©W >*©ttft#jfcll:bfc«©-<f >^?§S£ 

s:-* l 0.6£ffl^fc«*mffifN8©»^ ^>^©^tl^m^Mh^Sib^ 

ci©ct^^^ii^£fer5iit^<iEsit3-f'>^^m^mT*^^o 

Ur^7 0 0 (D&±tkMtiftP^>mM^ y b* 7 0 2 ©^K»*MRB#t£N 
IESj^— *7 1 6 2fcU c iB«^«y K7 0 2 SffiSfr-T*^— *j&*#JhLT-:fe 
U yytttt^e— * 7 1 6S013fiAs' K7 0 2 .fcESbT*'^— * ©SEi&BS©^ 4 
X^^^T-f ^^^M^tt^J-r^^tAST-tS©^ «t DIEflfetc-r 

il44>f)il9.C!)7D-ft-h§#ibT; *f s> M3»I6 

S©$'J#^7 3 O*sHffr-5MS©«Stl^Mt:BJ40J-rSo 

01 4 «s iB^a©m«A^ti5^i)M©^ti^^-ro t^m^momm 

&&*.if*i&£ (S 1 0) <. fflW^&7 3 0 HJ y^7 0 1 ©^ 
#!3«^®7fr&*»#ia«^S7 fc*tt£ftfc*#«»«*&t**W-*: (S I 
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iP©*lWf*UT (SI 4) x ;*>^VX©&g#ftttftfc£ (SI 4, NO) x 
>^SlftlB^S7 2 6 fc-f >^*-h U y^7 0 lF«3©^ >£&«©tfe 

LT'f u r^7 0 n*io-f y^jsttusstfta-rs (S 2 0) o -i* > 

fc&^T*mmzm^m7frbmfritivtzmfaffimmmzmiEir% (S2 i) 0 

^UttllCXJ (S 2 4) o 

Ay HC^^f^V^O^StfftS*^ (SI 4, YES) x ->yK*»J — 

=>^&i:©* a (s 1 6) o mz.t£s tuinoiB^m^^^ 

£ffi£©»§P»±5^-CV^fc U UTTx IB®A-y K 7 0 2fc^bT^ U-->^£ 

itt-atSo ffix' g^Jfc'T h U 0 1 ©*MWfcg3«*© 7 

A/^ -r AyM>rt^ zmm-tz © tea b V^ (3 £ CfI'J>-£ 

Ay K*V^>*#teT-r3fc (S 1 6) x W#MS7 3 0(±^>^ 

fc^V^^ >^Bl^fai^t5 (S 1 9) o f&l?W*®7 3 Ofcfc-f 

»«tft»B*|jfe^®7' 2 61:7^7^^^ 10 6 fc/BVfc'f b D y$>7 

0 lrt©W>^S*©tftai*Jiwr%Q -f >^atftlllflS^7-2 6 lis' 7^ 

^■jloi— ^i o ezmrnvx-f by .*s>7.o wo^^sm^ 
m<r& (S20) o >^si«tftm*j^is.7 2-6i±x 7^^x-no6i)S 

tfcffl b fc -f > * am fc ft "3 WT A.yh^>ft>^t*ltS^>^ ^BMfr b % 
iiihtdJ >?mm%ffilE?Z> (S2 1) o-4>#B*tfcffl¥<J£*©7 2 6£«fc3 

>r ^zmmommms &m%iwi±wm®mmxM£X2> ( s 2 4) 0 
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OXTMBflt^y M02 #fis±bfcJ|*1lSfc©T?s h U v V 7 0 1 |*j© 

y^M/^— *7 1 6^t>*lB^iy h* 7 0 2 ^Mftrr^-* >W_LtbT^£© 

t*s u y vmm=e—p 7 1 6si>*i3^iy k 7 o 2 zmmtz^-pomw} 

115I1 TOBS 7 3 0&ft5mm (S 1 3 0) (Qmti&fcTo m 

»#«7.3 o& N nrnzM (s 3 o) t^v^Ts m^b&W* hmw.ipt>mm 

5 s — *£g«-T3t (S3 2) s ^<DWMy=— ffrbWffl'f y^^UTlB 
fik^y K 7.0 2 £!Ei&bTEpJji!J-r p< — ^*ia«««7 5 2 _t£EPJI3!|-r 3 (S3 
4) o ffiW^KT 3 Ofci\ .TOJUfr't'tC'f >*a*tfcffl*|j£3^7 2.6 £/B^T 

>^Bg£ff-J¥£-fr3 (S 3 5) o Sttttfcfcks ttfflbfc h*y M»fc 1 h* v biz 

i&mzn&'f > ^ Mh^mM-^x^m^ >^Miau -r h >; *$>© 
wtotut (S 3 6) s mfeommifimmTzt (S3 8) s &m&&7 

3 0 tt-f >^g|«tftffl*I^K7 2 6 t>f h U yJ? 7 0 1 1*1©^ 

m<D'&m*m7ikT2>o <r >^»**ftm*i^«7 2.6&S rpr*.^—? 1 0 6 

»J -yS?-7 0 lrt©^>*$g*tt«^tftffl-r* (S4 0) o 
^UTs -f-y*81ftlB$Mg7 2 6tt7-^^a.^-^ 10 6 tfMbfe^^ 
^«*^JB8t:a£t3^TSfJffcJ;oTWfe-f >i?=gifi*WiE-r* (S41), *© 
IB»««»±ei«fl©^t83R«8fc:A-5 (S4 4) „ 

t«;^otfes V r^7 0 OaiflBft^y HO 2 ##:±bTiP&/3fj£©l& 
BBlgffl^fc'r >^S*%tftai1-S(Otf N U y^7 0 0 ©#©!££ 3 

ifc^lSo.Sts U y^7 0 0©#±ttl8Wp*»o|3«^9' K7 0 2©^ 

sbsjrjisbsbu >j v vmm^—z 7 1 6»ve»^y k 7 0 2 *mmt 5^ 
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1§ (S 8 0) fc:fcl^Tmj£©B#ia#lg3Br3 (S 8 2) „ fB^^y K7 0 2 £ 
H^77 1 2©{fcatd^£-&T£ U-->^l&^^Rjtgfc-r5 (S84) o 
*!W*Sr7 3 0 mm^v H0 2^ty7712 ©ttftii^tfcts 
W&W^.zr.l 1 8§I«ibT8BS^S' K70 2 fr&'f U IBS^y K 

7 0 2rt(7M ->^*3i©J«jfc:*m-r* (S9 8) o ^<J-r>^fcj;oTi** 

>?m&'i ■ >^a«tftta*u£*S7 2 .6 i3.«t Dgastu h 
ys>7 0 1.1*]©-* v^Mtfjim^na (sioo) „ it, -f>^aiwj 

h y 701 F*3<z>-r >^.sai*tftm-r s ( s 1 0 2 ) „ w >^aMt^m*ij 

Tm^>?mm*miE-fz> (s 1 0.4) 0 -^©^ ga^fittra©^^^ 

tA5 (S 1 0 8) o 

2ftVia«^f K7 0 2^±btl\5«^.>^MS^fHtSO^ -f 
3b- buys? 7 0 H*)©>f v^aftwfcv^tt©* >?nm.*&itillrz>ZLt 
^T^^o 3ftC N ^r-V U vVMm^r-* 7 1- 6 XVIBfifc'N «y h* 7 0 2 £I&t&-T£ 
=E~^t i W±VX^ !)^ 3^ U y itmW)*— # 7 1 6XtnB*^y h* 7 0 2 £!E 
»r £ ^ ©IliS&Bt © >> -< X % $ ttT -Y > * ^ »t * stMT & 3 i: #T« t -S 

Stz, fflta^y h* 7 0 2 CD? y-->^©|5g<7M >*ig«*i±]fc|fcft.*£l>© 
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To mw^mi 3 o^s (s 5 0) iz&^x, E^ufc^tf* hgkWfr 

^SiiJr-^S^itSi: (S5 2) , ^©EPSO^-^ A^EPJSO-f ^-^^ft^ 
UTIB^-Niv h*7 0 2 ^IEKj UTEPfiiH ^-^^ffllK"±tEPSyi-^> (S 5 4) „ 

mm^&7 3 oyu EPJ5ij^fr4'^i' >^Bm^tB*j^©7 2 6 ^m^xm^x 
a^tf^^-y-^ (S5 5) „ mmfi*£. titftrnfts mmmf, jkmmmm 

Wttmte-rz Z £££ t> TOJ^Jt^n^) h ( S 5 6 ) x afefr^s 

mmvTTp^z.^— & i o 6^ies&^-&t-i' >^*-b >; 3^7 o ip^<z>-f y 
zmm.*wnti-t2> (S5 8) o ^bt. <i->pmmkmmfe^®i7 2 ei±T??- 

m^je-ts (s 5 9) o E&mufi^ afeHtstf^ st>*i^^«j^^^T-rsh 

( S 6 2 K EJ 1 4 (3^ bfeTOJB#©$iJ^ie®M ( S 1 3 0 ) ^EP^iJ^^T; 
r-;7 (S3 4) ^^WH^ti^o Mf«lt^B*SlE ( S 4 1 ) Wbfet, 
IB^SMM©^^«bIc:A€. (S7 4) 0 

ia^wft7 5 2(ommm&wm&w±isX3sb, ^<D^m^^x-o^<D 

K 7 0 2 W±bTV>S>K«iT--f >^aM*^tB-r^©T-> >^*-h'Jy^ 

So 'Its U vVmm^— $ 7 1 6^*13^^^ K7 0 2 ^Mj-T^— * 
##±bT& \), U y^ffift^-* 7 1 6 St/IBil^ >y K 7 0 2 £IE®j-r3 

eii 8 «s nm*yi%te&\,\x®m^&7 3 o-^n^mM^ti^m-ro sii 

y?-7 0 6 tf*7 tzUftgtlZ t ( S 1 1 0 ) N fflffl&&7 3 0 tt* * V y 
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y^— *fBOT^®7 2 2CJ;DH'J y**7 0 0 ^^ffij^-^rfB^y h* 7 0 2 

1 2 t^ot^t?) (si 1 2) o ^fc N << >'tm*&imm%. 

3MS7 2 6&7£?-j-a:— * 10 6 £Mj£-£T-f >?#-h U s>S>7 0 1 I*]© 

>*g&*&tfcffi-r s (sih) , *©& N «agas»r3N£7 3 4 

<*:^©**©«S&*^Jhbt (S 1 1 8) M^^T-TS (S 1 2 0) 0 

tfttafSiiii^^So #t»J y^Ett^— * 7 1 6RtflB«Ky K 7 0 
2£IEi&T3^— ^iWiLbT&Ds **'J y^ffitt^— #7 1 6&?>'fa^y 

no 2$Hih-r^. ; &— * ©earns© ^x^a-x^f >^^»s^n-«"j-rs^ 

Ell 9-B\ «3IS^-7l^t:ft!lfflI#©7 3 0 A* fx 3M©^©#©i£!f6S^£^ 
To TP 5-3.^— * 10 6 ^iE«l^^:T-f >^*— h >J y3?-7 0 1 1*]©^ >*Si 

**tftm-rs (s l.i 4) ^a-a^Ttt. 01 8©*aa©«sixkig«i"c&«o -r> 
9M&mmm<D&s mm^-m* 3 0 »>f >^ajttftm«i^*S7 2 6 u 
fe-f >?&&.<Dmm&mifrmmm&h\sT*mmvm^m7izm&ts (s 1 1 
6 ) o ^3mmb«^i£ 7 fc:«[^»ftf*3&**#.a*ixfe^ ; mmmm^m 734 

tts I3^fi^-N©mi?©^^^±b-C (S 1 1 8)'.x"jflI4ll7t* (S 
120) o 

nUzty^Ki-r? 7-3.^— & 1 0 6 #*&aiLfe-f ypitj— h »j y^7 0 11*)© 
^>^S*©««*^#:i3tt*S!7fc:«W-r*.c:i:t:«fc-=>Tx -O^fc-hU 
^ 7 0 1 "WlJ^»»*fc*Df*»&nfc^§fci|i»i*:|B1t*S7 tM^f; 

-f >^^a©tf^^ScmbTs Mife-f >^am©tt^t*^^.Tia^® 

^BJ©flb©HW^tcov^T8feBJi-r5o 
*IB»^«y h'7 0 2 t s fBS'vy h* 7 0 2 &f3»/Ufffi©ti;&|ql (±^SE*|ql) lc 
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7 0 2fc>f >t7*i&mT2>'t>Z±i-h V-vV 1 8 0 U y$>7 

0 ott^r^ >; s»yei^-^ 7 1 6 tc^fg^nTi^o 3^ u-yyi^-^ 1 
1 6 £i£i&-r s c. t. t J; t) * * u y y 7 0 0 svibs^ * k 7 0 2 #sb&jssk© 

t><DMm*&vx** u y ^ffini^-^ 7 16 ssj^iiutn u * y 7 a 0 ft 

'sy h*7 0 2 £3=-^ y771 2©{ftBfc^SIJ^-y:^o 

Mti-f >^#-^ h u »j> 1 8 otit ■< h y 1 8 oi*i©< 

Ji^ilTV^So YZV-a-x.—.* 1 0 6 &s it#^^ tio TM^^ 

*>*Mtftffl*|je*gs-7~2 6ii7^fax-^ 10:6©^ffigICS^ 

*Jl 8 0|*lfc>f >^#tevv£h£«-r£ t. t£*W»7 3 6 t^TLT-f 
MLft$t^£-fr£o *tw*Di3af»7-3-6-J± N >^»ll*I©«cflc©^«6fttftmu 
tzTtr^a.^-? 1 0 6 fc^"rsm«*li^-r*o ««©*^fc:fci\ 

w * ,tf— * #/b v»e> o 

i^^xH IB^a(i> #f3»8t$fcfBS^ y K 7 0 2 ZMltTZ * -V y 
77 1 2ft , »«-r : *p ^t:^7 1 2-t± N n^g|^>7'7 1 atf-.a-^UT 

8tt N »jiw^.s7 3 o tc <t^»^^fn^t !v v^-f fflffl&m: 2 2 

*SP1" DfB^vy K7 0 2.^ty77 1 2 ©ttB'fcjgSft UT^-V y 7 

7 l-2t:«fct)itJh**x #>:7ffi8&#©7 4 4 fc: «fc !)I$3I*>:7 , 7 1-8©IR§I* 
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fBA • ^ 7 iy * > ^frj^is 7 2 4i±, ^ v vmm^m 1 4 2 \z x *> mm^ * 

7 3 0 (is -f > ^Si*tftm*I^S 7 2 6 # ©{f-^&gfrs 77r»^ 

h u-s»y 1 s 01*1©^ >?K&mn$tix, 7^ax-^ 1 0 6<D&mmt& 

LfrU 7^?ai- * 1 0 6 AW K^ttJifektfc^ Wbt'f 

1 0 6©^*tSig<t DTfc&^-^Ktf^jWSoT^* 7" 

^fxx-^7 1 o 6fti%izm l mmm\sfc.m'&t)mffi-&zttfmzL £© 

flE^&-f >^ *— b U y 1 8 0 ^ItSCktJ; D ^ >^ b y S> 1 

8 01*)©^ >?K%w*)Mfri-o z.<D4 K&i&nM^x^zwmiz&^TT 
>?3-=l3l.—$ i o 6 tioT-f >^ai*ftaj't5©^ 'j>bt^-f b 
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fllS-fc^ y^-ix—* 1 0 6**^ — h U y*; 1 8 O fifc-f >*K#& 

v^ci fc^tftm-r* ^ >^a*tftm*j^©7 2 6 ii»#ig.7 3 0 ^-r 

fBOTUT^r* U y^Bft^E— ^ 7 16 £E1&U U>r^7 0 0 &FJrJfe©ISia 
&mT2>o *+VyV7 0 0t^^-f>^*- hy*S?l 8 Ofciu 3r-\-'j 
?»y.7 0 0 fc&fc^tt-rsons -< >^£— h U >r^l8 0 p'gcD-i' >^KMSt> 
mtrgtiZx, A l/p-b— Y y yj? 1 8 0 £JB$)l&j&»r£i:fc:J;oT'f >^K©M 
tttfT^^-A^— * 1 0 6©^f{ftH.£ Da<&Stk#fc5. £©=3r* U y 

7 0 0©^»4»fc7 , ^.^iOi— ^ 1 0 6 tio^ >^©«»«fi8*tftm-r"5C 
iitctoT. ^b-e*^ A - h U s» 1 8 0 rtfc-f >^Ktf#4n ^ 7 

>J y V 7 0 0 HBfcs U y 7 0 0 <D&M&&&mi%<D** 

'J * S> 7 0 0 ©IB®N?0^tt3*jK J: D^CI hlfiU $ L^ 0 j&l^^T'^-V U y 
i?7 0.0^it5ii:t«tot % -f >^K#jgftl&^fcfc£©-f >^K©$&® 

fctfcmfs-c: fctf-egs©-^ >^*— b y y»; 1 8 of^©-^ 

8 Of*]©^ >^K^jtif LT-f >^£ — h 'J s/i? 1 8 0 F*I©it*i^ff^^txfe© 
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^tffe'TV^A- h U 1 8 0 ft id 4" ^Ktf&Silttd-f >£K©#:££ 
& ft ©MM £W£3d£#T-£3o c d x- ^ -5 tfcm*§* fcfcs 

©dhT-£>£o 

U yS>7 0 0 ©i£Sbi»TgU ^©^tf^jiLTfr 6> ^ax 
— * 1 0 6£ffl^TM h U 1 8 Oi*)©^ >*M£«!lj£bT*> J;^o 

?s®^#ihbT*^^ >^afi§^m-rs©-e-f >*a*£jMtd$tm-r3d£; 

# * o JgidfiBf^ y M 8 O-XV^-* >J y S> 7 0 0 jMEttfT 5 CiitiDJS. 

h y^l 8 0i*i©tS«lt:^^*ife18imfc:«*ofcDx EI^ofcD UfcW >^ 
^r¥'J y^7 0 Oommk.T'??-*-^—* 10 6 fc^s-f >^BM©ff 

10 6^ fc&mbfc»£-t±N U vS? 1 8 Ort 

^^^-rsmigt^ii^u i®-c&7t?zf-3.x.—p i o 6 aw >^#t).i:^m 
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£*u 'J yi?7 0 OO^SijtT^^^-Ji-^ 10 6©^ >^^S^tH©it 
3£^fccfcoT*Mi©l£M£'i>&< UTs -f >^# — h U yS>.l 8 0 F^ltl-f >:7 

*&tmm&$m7 2 6^1^ K*$y^ufc«^s «»^«7 3 oatm 

>y Ma»lfi«©J-— if tWl/tr-f -^^t:— iK >^ 

> K*al*n-r§o »J»*®7 3 Ofcfcs U ySJ^E— *fH»#«7 2 2C 

io"C^t'Jr^7 0 0 (D&W}&»± U IB» • 7 5 y ^> > 7 2 4R 

fcs $!J#^m7 3 014s R3lfBlfll^JiS!7 2 8^t>*^>7-IKi&#IS7 4 4£$!lWb 
T ^ U - - > ^tfcft * ^± U ■ ^ U — - > <7*fM# lc«fc5-f>^* — HJ y 5> 1 8 

M2 lfcts H2 0 i:^ Ife-f >7 h 'J y ^S?>^ ^ 7 ^ x y hfB@&B© 
JliWWJ^-To a»0-f >^7*- K U 1 8 Oiis ^ft-eft©^ 
h y yS> 1 8 0 t»j6bfc*tt©-f >*$ASB 1 8 2 2ktflB«^y K 1 8 6 $t 
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!:&%7??-h-x.-* 1 0.6 IfimMZtiX^Zo 10 6*J>? 

ti-h U y*Jl 8 0 k.^mf&^h£.£-oX. sOtti-h U yJM 8 0 F*gCD-f 

-f>^*;isfb *f > * agA£B 1 8 2 N &1>*IE^ 

k 1 8 6§*n, ib»^s» k 1 8 6 ^ e> >^ &mMg tiTtmm<iF&n 
nznzo <i y&m-xm 1 8 2\±&%mku 1 8 1 tmmv^^ >?m\nt 

>^#APIW — h U y$> 1 8 Ofr£>^>^£#A-r&o -f — h U 

8 Oli^iAP 18 5 £:>f 1 8 7t^t?)o £JS^AP 1 

8 5i±-f >£#ASfll 8 2cd£M#W&P1 8 lfr££m£#A-r3o 
□ 1 8 7{i^>.^^ASPl 8 2<ZM >^zgAP£^f >^SMt5. 

-18 4lt W — h U y ^ 1 8 0 fttyJ >?mXffi 18 2 ^^LtM^ 

nfc-f >>SB«'^y h* 1 8 6 {djgarSo 
M2 2&v T&f-z-^—Z 1 0 6 ^5fe«tiSBbfc^^i— ;Wfcl 0 0£^> 

^E^i— 0 Ofciu -f V^jb— b U 1 8 0 <DMM*mm~t2> £ o 

£*iTl^3o -f — h 'J yJ? 1 8 OOiMfc^i— ;Wfcl 0 0 

fcfciu O U 3 6 5 £> tis ^ya- ;Wfc lOOil'fV^i-h'J^l 

-8 o toig^tv^^o o 'i >y-ei/-;i/^tfi*5 J: 5 l o 

>; y$; 1 8 0©rt&fcffiA&*iS-£fcT!< 7U- Ml 0©M'M?L1 1 2 
T-T>**.— h U 5»y 1 8 0|*l.(ZM yptiiTir^iLX.-* 1 0 6 fc&JttTSo 7" 

^fax-^ i o e<Dmw>&<DmmifimtfrfHfrfr&&vT79r^r-9 1 o 

111 2 2fc:fe^TW >*K©?ft{fc&. Kal?Ll 1 2 ©$S#fc<i«"r So C©Btj^ 
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X-7^ax-^ 10 6 izltj >^K«UW*7^fax^ 10 6i± 
4 >**KL£tfcffl-r*o iOtltr^fax-^ 1 0 6 DTfcfe 

Q0&m$>teT?3-3.^— & 106 tiot'f >^a**tfttH-r*. y 

7 0 0©gft*fc>f V 1 8 Ort©^ >^K©*®tt»*ltt<<OT?N 

-f ->^K©«tttt7^fax-^ 1 0 6 ©&*{£« «k D±fc&!K 7^fax- 
* 1 0 6©g|5i#g<fc DTti^-TS-f ^KC^fctfeitTf 3£fc#T-;*3o 

7^fax-^7 1 0 6«#Sfcft^ft*bT^>^^bfclRtftmUfc»&7!'fe\ 

ffi-f Sdfcff:£g*o Mtc N >*#-h U 8 0t*j£^ 

Hrts*i8 0 04»)*bT^Sl^#**. *+'J yy 7 0 O^ibtO^A 

- h 8 Ort©^ >*K£m#t-3£££<fcoT©«8 0 0 

ax-^ 1 0 6<D^5BKfc««fc D-T-fc&SW > ^ ©#&£*&& bT»Kfij;8-f£ 
d£.#Tf£3o £fcs 'J y V 7 0 0.©i^»»T«Rlf^WFia* $ JS5atT*.6)7' 
^3=-o.:x-* 1 0 6fc«fcoT-f >^HIMt^i^ -f >^KWt^C 

i: t «fc D E3flj<fcJ 8 0 0 fc/TW' yzmsttfiT*??-*-^—* 1 o 6«tt) &± 

H2-3Atts 7^^ax-^10 6^>^^b^aibfei:tfc> ** 'J ry 
S>7 0 O0^|ltJ:ot'f>^-h l Jy.^l 8 0OT^tT7^ax-^ 
1 0 6fc«kD-f >^«»tt«8*H*ftm-rs«frf^%w1:o HI 2 3 A© (A) & s -f 
«r^l8 0*»»jhUTVN*««l*^-r.--|a2 3 A© (B) &<f 
f> V yJ? 1 8 Qtm2 3 A© (A) ©^©ftg* 5 £> EI 2 3 AOfefr©^ 

iib^i^^to nii7!fc^^©^sij%aK.i:*rso H2 3A© 

(C) fct>f>**-h D yS? 1 8 0*50 2.3 A©. (B) ©^©Sisfr £>£#©$!£ 

^^»tfc«ss*^"ro dc-e*^©^afr*eft8Sh-rso 02 3a© (-do. 
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El 2 3 A© (A) <ZM hUyyi8 0 ##±UT^£>|*^fc:feV^ 

0 6tt-f >*x> H&tfcWT&o C^T'-f >^ft- b U yS? 1 8 0»m 
rfcfc^fc^j&MrTSfcx E12 3A© (B) ©MtfMug-TM >^K©Mfcfc 
W h »J yS> 1 8 0rt©4^*oTil*ltS. &fc^r M> 

1 8 0£&fi&©#|qK r^to^fi^F^tt-rSiis El 2 3 A© -(C) ©£Sisi©& 

Wfc'f >>?mtfLifi7t?3-3-^— * 1 0 6 ©^Jgf{4«',fct) -©h^t7 
^^i^-^ 1 0 6 C'^T'f >^B**«!l3£-r*i ilfc: i'oT7^^ai-^ 

i o 6'0«3»<4fi«t DTt#st5^ -^^fttfta-r-aji^-c^ao its -f> 

* K £>3ft3£fcfc:«i:o T«£*tT -f > ^ K (Dmfotfo 8 0 0» 

ifcs I2'3A0 (B) .fc:*vr«fc5 U -r^7'0 0.#^»r-S£«©flHI 

t^je2 o ostattt. u yyro o^agtegJStbfcii^JcM h 

&-5-*.TfcJ;v»o -f^^A-hy s»yi8 0 .fctWr*-**:* £ fCW KSST 
#bT^ >£K©®«3£igfrbfc ■< b U yS? 1 8 0 ©aDStfctf&Jfr 

£fcs dF-V'J"yS>7 O O0^W7lt^^*-f U y'y 1 8 O#02 3 
A© (A) -fc^r^MfciSoT^&Bf^RPBSI^lSiiabifc^tex TP*?-*. 

i o-6fc«fcoTW >^^**«fj^bT*«t^>o d©^-f >?K%mn?z> 

CL*:£cfct)@Hb« 0 0#$§7>£*VTM >^tttf7^ai-<' 1 0 6 i t) ^ 

£tz, E2 3 AO (C) ©«fc-5'fc>f >^£-b U y *; 1 8 0 tfaBfrfefeBS^ 
^tftfrD&bfcii^'f >^il«t5©T-li«;< s 023AO (D) tc 
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mTXo^ h U v*J 1 8 0 #&l&fr£mi&^»33gbfciS^£'f 

>7=}-3.^-$ 1 0 6 J; \) fc±fc < %<J)~a?>? 3- 3.*-—$. 10 6 >^©$:££ 
*M}-r3££:#T*££o *fcs IEI2 3A© (BO (c^t^^tv HJ 
yi?18 0£3£j&2 0 0 fcff 

•J j»y 1 8 0 ib^mvx&^m^tz hZKiJ >^K©r«7^fai-f 1 

0 6 £ i> %>±fc < &©T% u^t.Oi:tt7^^ax-^ 106 fc^TW 
0#ft*«IBbt*±^. m.2 3B©.(A) ' N (B) ' , (C),' s 

(D) 9 HI 2 3 A© (A) ~ (D) CD7^.^ai-^ 1 0 6 'J 

ai-^ 10 6 fcio-C-T h V 1 8 Of*]©-!' ^^^MttjU^tftttJ-r 

S (S 8 10) o.T^^-i^— * 1 0 6**^ >^;n> ^iiUb^ (S 8 1 
2) N ^'J.yS?7 0 OSa^SltS^iltioT'f^^-KUyiJl 8 0 
1*1©^ >.#mm*&*)W}frT (S8 1 4) o »J|yS>-7 0 OAS^ES^^^^ 

6 tjiot'f >&$i— h >j is o ^©^ mmtm zmmtfrni-r. %> ess 

1 8 ) o 

sic, u s/ 7 o- o ^.ni* ( s 8 1 4 o tv-r >#Komxtm*&.mm 

MIT (S 8 1 8)\ HHT^-fV^^-hU vSM 8 : 0.fc-f >*K#£Sfc 
t&ffi^tifchtfc^ h U y$> 1 8 0ftK-f >^KtfloT^^i:flSl 

T*«fcV> (S 8 2 0) o V vVl 0 O^ffij* (S 8 1 4) fc-f 

KcE)«ntt«i**Mfciatftmu-c (ssis) ^.mm©^ai^© 5 ^ I ^^ts^v^ 

(S 8 2 0) o 

£tz, U y$>7 0 0(D&W} (S 8 1 4) tf»7l&^ ^©B^H^ifSai 
LTi^7i'^ax-^ 1 0 6 t-cfcoT-f — HJ y 1 8 0 l*J©^ 
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*tt«sn*tftffibTfc,t^ (s 8 1 8) „ 4>*mnmmmzTy7 
(s 8 1 o) frh-i ^M^m^yy (s 8 2 0) &-c*m.$mm*)M 

-o^ssittjtttftm^yvr (S810) *e>-<>^x> Kiitfta^5ry 
7*(s 8 2 0) &Tz*%Lm®m*)teLTj >^Mof^isitBu laiifc 

w±M^fc^mi&f^{c .fcD-f K^'tftm^nst (S820K m^© 

{£-f J^JfcflWS#fSJI6£ *i£ (S822) 0 > ^ > KlfttfiXer y7 ( s 

8i2s ss 20) fc&uT-f p^tftm^n^^a^-s *^Uyi?70 

Jife0y*^*1ffcfeElX*fc*o -f >*5>x-y hfBfi$ECCD88fi^^ K SB 1 3 4 0 
~f'J >r^ 1 3 1 0#^/&Wt&fc^«£*iX^3 o -f >^£- h U vS? 1 3 1 0 
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Ml 3 2 Ofc^WMBttt^Kl 3 o o$m. 

iI1 3 2 0f±, MM««?«tB^ 1 2 0 0 ^iJfPEljM 110 0 fc^^^n 
•2) o 

Wvi^S^tB§P 1 2 0 0lis flES^M 1 3 2 0 lz£.2> im^ £ fflfef % M ^ 

tus&SB i 2 2 o h-r >^cD^»w^^m-r§^mniM 1210 zmr 5. 

^'WlUSSgiS 1 10 0(1 3MS<«Bt»J!8! 1 3.0 0 ©If tt$fflfflir*fflRiattffil 
tWIfll^asi 1 1 0tn o IfesMMllOOit ^y-NPl 3 4'0T© 

-f >^«**%j*iB-r*»[<*:iitm*e7->^ 1140 ^wttm^^v^ 1 140 
ies&sb 1360^7 \*mmu 1 3 5 o y — ->ymM)U 1370^ iz&wi 

V y^IM 1 3 6 0^ U y^.fflJ 13 3 O&ffittS-g-s ^ 'PBflb 
»13.5DI4s 1 3 4 0 £IElfr£-fr3o £ 6 fcv * U 1 

3 7 0^ ^ U — - > 1 3 9 0 bfc-s y 1 3 4 O 3 8 

OSffi^T* >; — ->^f^ 0 fcjfcs ElTtt^^IBit^l 3 OO^.V^J' 

SflStts -f^^i^ b IB^g©m^ &m£©iM£®M£iHl]-r 5 - T?$fe«> 
3££#T*£3o 0OS.«>. KfflJl 3 4 0£^S)j£^'&3^ U y$?«|Sl 3 3 0 
©S&^©^D#^©iiiP{c:^CT^ >^S#MJT-£3©T*s -f 

^©ct^^Blfc^^Ts f|iJ«U 12 011 £^£/fcCT¥^f34f.#IS:l 

3 o o t> t>mmmm.mmw& 1110 ^iicTtuiE]ST-©m®inijB#p B ^i^ 

m-To &ivt\ 112 0 f±, 'J y 1 3 3 0^t'Jy ^lEM 1 
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tBtfiMsi 2 1 o^mm^xKmmmi 3 2 ot^cDm-^^mi-r^m^^ 
1 2 2 0 <Dm&m&&Ti < t * «fc a cKjtr &<> 

.^>^^xy>K^«T?ttil[1ID3&Bi«iaj(*.'Kofc«)s K3G©£ 

^*-bUf^i3 1.0 rt©-f ^n«ftnt5, £<z>fi-»fesi&-r 
u#ib %o m 2 6 t? &r»i$iib ei 2 7 t- < tHBj^ac* . 

M bs El 2 8 &T>* 121 2 9^t'J-y ^©l&f£igSTfr £> ©«B$|ig fcS^ < §HU 

m 2 6 y\ -r > ? m mvmmrm © * -r ^ > ^©m £ > . > zv^vv ib«" 
^s©mwsE^Btp B ^^uTM-r?.^ti^^-riaT-$>?.o ££t% 

jy&Vx.y HB»Ss«©:*rf y^SONttS : (7ry7 , S 7.0 0.) » &fc s 

*^fBtt^^©f3m^.^tiitHi.tT'©m®iEi&^p^^^£b-r (*t y^s 

7 0 2 ) o ic^mb^m^»B$P^^ N ^©|S^^nfem^P^^^iiUTV^5 
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7S7 1 o) o mmits btmmmcommmm^m^mmu^m 

m£l£2> (*^y7*S 7 1 2) o ft^fcs -i M3ii^g£* h v 

^©-££>*U±* (^5Fiy7*S 7 1 4) s 7r'>7S 7 0 2CIotj!!!!a^|^b, 
X h y7'TZ<DT"&*H£ (Zrvys 7 14) ®I$H7t5o . 

nk±(D «t a tcis w > ^ ^ a. y h ia^g©^^iEitiB#p^ « c t > >? mm® 

ei 2 7 & s in 2 6 (DmmmmmmizM^xmmmm'r^m.ticD^icDmmmm 
4)0 

wjHiia 2 6 1 mntewm-z %> 3 » 
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-To J^Tn ^3©$fc*lfcOl<»TBigirrao 

3 0 2) o ^mbfe^atf^Jlll^^s ^&&3fe£:h,fcffij£ia#&jiB£TV>afr 
£*>fc*]«fr5 UryrS 3 04) o fife^mbfc*5«§|-«IIInl«*s N HffJfeia»F«a 
T-fctitf, >T>*«*ttI§©tNll!l£m*<6< (ffl-«HaPH**-<)'K^« U5P 

TiMfuf. -f >^«»*ws©tf»WHaE*w< . (s-aisiJH*jfi<) i&fe-rs 

y7"S 3 0 6 ) o *©& N 8ft«*-nfc»««l*-C'f >^M»«^©th«0^fTd 
Ur^rs 3 1 0) o ffKM&ttx IRSmifflia«fe?feffitteiJK:f3«^-B-% 
7S3.12) ■ 6 S&fcU 4 >9Vx. MaS^HS* h y :Tb£eV>©-Cfe*U£ (X 
T77-S3 14) Xry7S 3 0 2 fclot^I^l Dig U X h ym©"C 

stitf Uf^rs 314) mmzmT-rzo 

i:T% >^pM* s ^fi#v^B$©^g/5:t^^R!l>£^e>-rci:^X't^o ££x 

H2 9ii> 0 2 8©m^it^yii]^t^v>TM-r^^n©^j©«B^^^ 

TEl"e$)^)o WTs *aa©«stifcov^TS4?J3f So 7ry7S 4 0 2 £T*ttl2 2 

Ufy7S4 0 4) » £ K££;h,fcfraJ®&fcJ©bfcSi 
MKt£fr? Ury7'S4 0 6) . Z<D'&'(>*mmftWi<DBm\*ft5 (Zt 
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mnm mmt^ <x&j>?tf&&y)tm£fox^t£^z}itf&z 0 j>?mm 
mmfe* u £ % izmfez ntznmmm. b tzmmit ^n^^tx-^ 

S« b£M&it»IJg£^T*£ 3 J; a tc bfco 
«±x El 2 6 ~® 2 9 T*HaB#f^7>"^MIfil^t:^. < §t$J#&£H^ b 

El 3 0 fcj\ ^ >^ti^«?J©th«ijCD^ <{ 5 > ?<DmM*s ^t'J'> 5>©»fl*« 

-f >^S^*s» h -f y^ONW Ury7S 5 0 0) « *fc N 

HI 2 5 7f^b.fci3«M»J1W«U 1 0 0,0©MW1 12 0*^ -f >^ *— h U 

^i^&ns Ury7S 5 0 2) 0 

tizmz -c<Dmmmf&ifi^ * ntcffi3mm*itm vx ^ % *mm 
t?. Ury/s 5 o 4) o mMm?£*mM\sX^h\t, >*mmm 
vmrnzn? Ut^7S 5 0 6) « m^Btp^^»bT^^(j-n«, su 
cDBrStfimBjHg-c-f >?ffin&ffli<Dmm%mm$ j &x-frt> Uryrs 5 o 

8). -f >*^Jttt«g©ff|-«y*fT$ Ufs/rS 5 0 6) o Xf>)'7'S 5 

o 8 (om(Dm%.\%mi±s x^yys 5 o 4(Dm%.wmtmKx$>-ox<b£\,>o . 

-O^fBMttfflKOff^BWTbfcfes. h-f£ Uff.rS 5 1 0) o V 

■fey h^lc^f >^.^iy MB^aA*ONT**iK Ury7S 5 1 2) , 

Ur^/S 5 12). ®,i^Tt^o 
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±H3Mtc*5VNT^ ^r^/S 5 0 4i:^ry7S 5 0 8~H*Mtiflifem 
fcfv 5 0 4©p/r^B3P t §£ 1 OBSHfcU X^y:7S 5 0 8(D^R 

Hlt^^UO-e^Wl 7r-j/rS 5 0 8©FJr^fflMia-?:<&£ 2B*MfS«Lt 

^3^3&fl#Hra£!S!^£3o Wit«x ^ryrs 5 0 4©^«fIBI* 1 0 
^T^7S 5 0 8<Dmfemm* 5fP£TZ>o 4>#i>x.y hfB@£K& 
HuHIfiefflbT*»6 1 OfJ>JPBBbTV*;h,«s tt^fcH' >?$mwim%:stmTz>o — 
^ f@^ffl tt^f) 2#L*\^3ibT^&^<Z>-e&ny:> ^xy7S5 0 8© 

3 0 tit^T^B^rtT*©*^ U *5>©ttfBlfl!ft»5&r*o WTs *aSI©8Eft 

H2 5T*^bfc§3^fifHJMl 0 0 0©$iJ^IgP l 1 2 0<p&x — > »J 

y^fc^DftJtfetvTl^JEEWKMl 2 2 Ofc^bts >^fg»ttJB©SftB9*S 

*i * 1$ £ ©SISSUS IH # N ^ £ tl fcF/r^Bt H & Sgffl b T ^ 5 S £ *J »f 
T* Ufv7S 6 0 4) o m^FB^^bT^ti^s fffr«a^£ft*<S< (tf» 
®R<l>fc<) K^bT-f >^m»««©«-a*fr5 Ufy/S 6 0 6) „ 



WO 01/87627 



PCT/JPOl/04130 



64 

>*$IM*fi&©if:«l£fT5 Ur^7S 6 0 8) . 
W-Slftx ±W-*lHl«©rt-Cs -f>* r^j xti r^j fcft$]bfclI]&£##)So 
c©^>^ r^j xtt r^j fcfffcibfc 4" r^j ^ r^j 

(Dm-&*&ist>T, mmmtt'f >?mnw:m<Dmfe*Tz> Ufy7 , s4i2) „ 

h'jy^o^o^ &5fe£&±r o t ^ a £ t v^ms tiz o ■ c © <fc a ^ 
bTs ■i.^mmmt^^\£^>^i^mi^x^^^»^m^^^hmm^x, <i 
>i'W»ife^t*iT, >^^*tt«B©fft^fl*af*ffi< (i»£4> 

£ b^O 

£:£3Ts ±in©E12 6-1213 1 tc^bfe-Y >^ri»TO^m^f{^ 
U s/^©^a&m«PtP^©iiJQ^J; bff«iJ£fppbt\ IE«t39:-f->^»T©tfttB 

Tlg^t-S^jBSAC^O^WK— ^ffi©ffl-^ife_(ia 1 2 As HI 2B# 
W) £#K bTMJ©iE5i^*l§J©i. «fc 5 fcf 

*«BJ©fl&©HJ(g^«Sfc:ov^TSiWr*o 
U 3 2 ~EI 3 6 -r fciu *m&MffliX gSO^yi^h S3«^B©S3® ^ y h* 



WO 01/87627 



PCT/JP01/04130 



65 

« t t- ^ s £ -5 1 -r > ^ r & ^ -nx imtft tB u & c ^ -e & s 0 ^ ^ t . 

T- -Y > ^ #8» fc £ ftX V vs **«g A» & -f > * j^t t & 3 * -C £ m RSf&ffll fc fttl!) T. Z> 

la 3 ■ 2 ^mmjfm co-ozm nmmk& x&x mm $ n 3 mm ^ a <d 

U 5*1 3 3 0 tc &-z>XMMX.lRll l z&mMW}3rZ>o U v 5>fctt-r 
-h U *S>1 3 1 0 ^flteqTflfe^^^LTWSo .h 'J-ySM 3 1 0 

n -y > # * — h y vno>4 y# vmm?k mm? ztpj-jl^—? mcDmrnm 
mi32o t^mmm^m 1300 zm-tz* 

mmmm 3 2,o,&mw^im^^x^>^mm^m^m-t^tcisb^ jee« 
mm 1 3 2 0 \± s mfcmmvtn&Ltii® 1200 hmm®&& 1100 (cg&ggsax 

^5) o 

*^Htt«8tftm«P 1*2-0 Otis jES^fil 3 2:0 fc«t5ff 
@M 1 2 2 0 .h>f l ^^«*JK«IStftmr*tftaj|3K» 12 1 0-*#T* o 

wmssasi ioofc *^iBm#iei 3 0 o©-K#^^-r§m^iBit$ij 

*&IWg|5 1 1 1 OttSo fHfiUBlESttl 10 011 Ktt 1 3 4 0X<O 



WO 01/87627 



PCT/JP01/04130 



66 

■i >?mm&*n&Tz>imti:iii* t> 1 1 4 0 £mm±&* 1 140 

1120^ Yimmwv&uomttum^^tztb^ u w 
mmu 1 3 6 0 ii'^y HiEM 1 3 5 0 »j --y?mmu 1 3 7 0 ^ n&m 

£*i3o f&Htyffl 12 01^ -f >^fg*5R«8©tl-a9^*^SPl 4 0 0 

^r-V U f yBftfl'l 3 6 0 fci\ I) yy«1 3 3 0 *ffi»$*x 'vf KiEtt 
S?1 3 5 0{i-. s\y K^P 1 3 4 0 ZmmZ^Zo ££>£ v U— -V^iEiftSB 1 
3 7 Otis >7 U-->y§Pl 3 9 0 fc^ttbfc'sy KfiPl-3 4 0 £^>:T1 3 8 
0 S&fflViT* ElT?e:^3W*SBtt^l8 1.3. 0 0 #W >?m 

jmhu-w > * ft&eotR* ft;^ * tim&£Bis ut v> 3 # N fattest* - 
tbtiis^^n-riBssiBftijfflias i o o o ^m-}tzmm**=v^~z&^x<b &v\ 0 

& attains-* >^vi»a©^^c:*-^<st^JhjEli^«^fflv^feIt^alJ©^^ ^ 

::ts : r ltxgiJ-f&* u & fciu 7r £ ^ ^- x.-* ^©JEmgliaa^KE fci' > 
;i/5£0££:fci. tfsmsi/^l/©^ >*M££-5^tir©-f:>#-8i*N- oS; D tHM 



WO 01/87627 



PCT/JP01/04130 



67 

3 0 ofrzmmvmmmm&n 1110 ^iiDTHuni^-e©^ y^mm.m.^^ > 

1 3 O^^ti^o ^n±ttl*e7>^ 1140iis m FKftfiB 1 3 5 0 id 

msui i 3 oti. citb^w^i 1 2 o frt>mt>hT%tcmm.hmfa\±&* t> > 

^m&mmmuu^j^mcDmx t> ^ < t N -mmB 112 o-t±s r**- 

^mifliss^ 121 o%.vmfe®&mi 220 ^©j^-r^o 1 1 2 0 * uw- 
mm™ * fcH«^a«x a-shbs u & > * »ts t? -f > * 

«HScDthSiJ*fT-5o £*i£«fct>s >*1&T-**-4 K>y*Mirz. tte<mm£ 
134 0©£ U— — >W7vS/>^^ofc^S' .M^^^jaLStffrfe 

n^o f^t, ^n?)Oj5iit<tot^>7 , i 3 8 0 tiRjR^tife^-f >^t§ 

fH* UTs -f > * h U s> ^ 1 3 1 0 *]<ZM y^^I^IJW 1 1 2 0 T-th» 



WO 01/87627 



PCT/JP01/04130 



68 

-i hmmmWCOZJ y^^ONCU Ur-^S 1 100) x 0 

3 2 x*m vtz^mmm^m 1 30 o^offits^&fr^^^i*!©^ 

EE«^«fc«taS-SOH:*«ffi)«:V'» Ufy7S 1104),. . 

£©&^£ftfcSHM;&$STM >^»^S©tHJ0l£fx5 Ufy/S 1 1 0 

ft^TTVyfeB-ni* (^ff75 1108), 31*1**^ >^tB*tttt©fHBI*fT 

a Ur^rs 1106), ^y^mMibm^mm^^T&mco&izt^^ 

Tl>*Lfcf (Xry7S 1 1 0 8) s ^ry7S 111 0 fcjUir „ ^ry7S 1 1 
h^OFFtU JE«$lgfc:J:.5Sf«!Jl±ONt:-r-5o : 

£©K«*L-fcfn«*»-e-f >?mnwmm\m*'u a Ur^/s 1 1 1 

2) o tf«lie^&^>i57»Ti:*J«fb«:»ti« Ur^7S 1 1 1 4) ^\%m 

%j >?mm&mmm\*?f^ Ufy/s i 112). -Y>^T£«-rn 

« (^^yrsll-l-4)"<£U'<;W>^«l31tt^4ffV ! »«ka*»T*"S (^t 1 

sch^T^So c ©{g > >? wmmmts Y^j?i#h ib^s©-^ 



WO 01/87627 



PCT/JP01/04130 



69 

ftBlbftW-aW'&fcttx ^ >*S»©i£«Jfr5EE*^il3;^©]iB«te:<fcoTx IS 
Sfes ±IB©«!!3ffiTH:-f >^m$k(D^i^> hS^ry/S 1 1 1 OtOFFt 

^RipEE«s«©t^?B!l^«tila©v^■r^^*ffll^T•ra* i ^±i^■^fe*o 

4 >9*>x.y MB»SS«©^'-f y^fcONtdbT (7ryrS 1 2 0 0) o El 
3 2-C5*Lfc*#ftt3*»S 13 0 O^CfBIS^A^-f >*$lFSrt©>r 
S-^tHWfcifrg&^a^v^ — ^^ttfrttif Urf'7 , S 1 2 0 2)',Dl^ * 

fNii%ra$a-ra Uf-y^s 1 2 0 4) „ cc-e&s EE*3ss©tHi!i&&fcfc<K^o 



WO 01/87627 



PCT/JP01/04130 



70 

y7si 2 0 8) o ru>^s&^^jffl-rs«-acD^^^-^ffi^«iE 

o) s >?mmvtmmim*'iro Ufvrs 1 2 o 6) 0 
&*jm^ffi«u^;vs#©«fc&^T^;h,t£ Uf^rs 1210^ 

/S 12 1 2tdJitfo ^r^7S 12 1 2T'li s -f >^fg**©SlJ|t:a£"C3 < ffl- 

fcfaitix%z&5^]£nmwfc&&3m\Mm±-m<Tz> Uryrs 1 2 1 2) „ 

CCDtS^fcaE^T-f >^^*««S©SfS!l*ff -5 Ufy7S 12 14) 0 if 
>*STrfc*J»rU&fcm« (7t^7S 12 16). ^\%M%J>? 

ffim#M<Dmm*m> Ur-rrs 1214). -<>^»Tfc*iwf-rtt« c*^ 

2 1 8) o 

±BB^7 1 ^7*S 1 2 0 4M^ry7S 1 2 1 2 fcifc^TJBETOfi©^- 

© * at -rttttx .^>^|gt#^t thujas s»fliifci«<tai^T?#a, 

Sfcx ±lB0*&3l7?J±'r >^»A")>h$7rf7S 12 1 2T-0FFfc 
Lfc#x ^DM^OTiJ^fTafc©t^>^vi^M©^{cS^<tl-«'J^^{tT 



WO 01/87627 



PCT/JP01/04130 



71 

mmm. t x % mm omm & bl^z ^x <<. > ^ mm m & f? o z. t &x % % » 

'f >^S>xs» HBSHl©7-f yf-S-ONfcU Ur'3/7S 1 3 0 0) „ H 

3 2xm\stci*m-mm^mi 3 o o^cDiB^^e,^ >^m^n<o^ >?m- 

»5 (7fy7S 1 30 4) o . 
£©!£5£fc:*-3^T-f >^^»3RJB©gf3!ISfT5 Ufy^S 1 3 0 6) „ ^ 

3 0 8) o 7>J >*ttfls*fHm«*«©7^.*-- *ffi£1#IELTfc X 

-f >^»Ti:*I»fU«i:tm« Ufy7S13 10) 
<Z>^3H*frV> Ufy/S 1 3 0 6), -Y >***T tmWrTMt Ufy7S 1 

310) >^38&f£&fn>^&*i.T-r* Ury/s 1 3 1 2) „ 

El 3 2-Casbfc&as*fl 1 4 0 Ofc-Y >^H7©^^^^fe D n SffSIWfcSWftl 



WO 01/87627 



PCT/JP01/04130 



72 

m 3 6 j±s -f > ^ ^mmmmm. v ^/^©s^a® > fc^©n-«9#&j©s»j 

r-^7S 1 4 0 0) bfcgL JEm»«*-ONfc-r% Ury7S 1 4 0 2).ft 

4) o -f y^**ttttttjl<OlS*N ?MM^£it$Jb&ttft&* Uxy7S14 
0 5) x Sl*»*-f >^«*tt»©WSI*ff^ Ufy7Sl-4 04) „ — ^ 
ttra»$9f-*imK O^yrTS l 4 0 5) s ^rv^S 1 4 0 6{dMtfo & 

t>^S 1 4 0 6) , 



WO 01/87627 



PCT/JP01/04130 



73 

a/i^x— *&*iiE-f sifc-Tx 4 >?nmti{p-&<ter>T%tzt>, 
tm<Dttm&miz Ufyrs i 4 i o) 0 w-«*s*©¥*&n o£t> 

1 4 1 2) o 0Uittf 1 0(HgtiybT8|n]AW >^7 Tjntj >^ r W 

(Dtm*ft*> Ufy7S 1 4 10) o — #n 7f^rS 14 1 >*&T 
14). 

7'S 1 4 0 6"C«-«/^5^— ^©»]E*— lsl«»ff oTV>3#s ?Miiil£fHIJ 

ieu ^&fcst-ay0ft*»<gs^-rsii:-c^^ 5. ^^ast- >^§i 



WO 01/87627 



PCT/JP01/04130 



74 

So 4 

Tth«'jrscihT-s area k ti-»yw >^T£i&ffi-r3c:fc#-e# 

So 



WO 01/87627 



PCT/JP01/04130 



75 

> * gssrt© > # ©ram*® r * c t r *»«®i6HSBi^t 
vxtem&i-zmft*^ tusBmmmmtm^tmME-f >2&&to<o4>i?<Dm 

4. tuf3i3£i^«©SM:An§^ irfBJBE«£ii£^TfiiHH 

5. Bul3f3^S©SM* s ^0iT^nT^e>s tuf3H3^S#ffiirr£i;T*© 

. 7 .. Hula.* y v v (d&m bti^ mfecomn ufe» fc buibje 
m^s^v>TBufB-r>^*-i> u y^rt©>r >^©«Jttt»*tftmir ; s^i:* 

8. fifiBJEW^attx M-f >f-^>.^©^b^mi-^-^tctoT.|u 



WO 01/87627 



PCT/JP01/04130 



76 

^ ©^<b &*£m-r s c t £ «fc o t N ButB-f > © -f > »tt«g* 

S5^mbfc-Y >^©^«TO©m^t:^v>T. liiffB^ >*£3§l*)©>f >^© 

11. Huf3>r > ^ «sau - ms3f3«^ y ** -zwrnmis ^ mu^y 

BufBffi®^ y K ©^ia»3RJB©«F fcs fui3EE«=£« <fc o T huIB-T > ^ * - h 

TMri3*ll3RJWftmx^ y «fc o T Huf3-f > ^ h U y fc-f > * #3!ftV> 
ht&ffi^tifc^fcs tyf3Hm^StctoTByf3-f h U y 5>rt©-f >^© 

12. BiTIBIHtB^^-y 

1 3 .' BufB^r^ U y ^S&^^ y rtf, imWiftmtzfflR** ] ) y ^ 
£ * 3 iiJg J; D av>«ft-CtrtB* U y y £ t i: T 3 If*© 

14. UB++ l J5'y»i^Ty7#x ffi3^^Uy^S^I!j$-&SI@fcfr 



WO 01/87627 



PCT/JP01/04130 



77 

1 6 . tuiB^^ y* ^ab^y y rawa** y * y*^»4»fciWB»»« 

ii^Wffi^r Hue* v y v v 6 t> s ux & 

1 8 . mib* ^ y v vmrnxr y r^mia^ y * y hue 

* n*a b fe urn fctuiB^ > * ©ig»)Rss *n Bstftm -r a c t t r * it &© 
$&mm 1 6JR{cfB«g©-r >^^»««s^m^o 
19. tuiB^ y v v&nx 1 ? y ^ifitsnB^v.^ ^^m^^mmwm^ 

h '>s»s?flo-f >^©**S^*I)£-racii:*1$«i:-r*W*©IBH» 1 2ii 

*v>xm^©@ism±^ >?ifim% t&tmzntcm^ HuiB-r v y 

2 1 . BufBSSI^ =r y 7" £&afe[§]g|fT U IfflBftllttJIWftfcffl*? 1 * 7"© 
H-iiJ^m©TO{iit*^V>XBufB^ h y sryft©-f >*©**Rfc*|j£r 

2 2. m^ytv^v Yimmwvmftmm^m^xjyzomntfM 



WO 01/87627 



PCT/JPOl/04130 



78 

2 4 . H5f3!&f£©£3R#x fufBIBSf^y K#J8tt&*ifc** U yy©**I 

2. 5 . mibibii^ v wmmztitc** g * ufc«?j*ip e>m 

fr5dfc*«fat"rs»*©«5H^2 2 JgldfB«©-f >*«*tt«MftlH#$S. 
*fit-S£fc&«mfc«lll:fc©«SHffl2 2iHtc:l3«©^ >^iS«ffi]5So 

2 8 . wiaia*^. y u y ^tfttt^Si bfcu&afr s>m 

mt % z. t tT&m&ammm 2. 2 jb tiBie©-* >^swtii^fto 

2 9. sufBlift©^«* s s iufBIB^y F©maiItW^£3C££#^ 

^ u twa-f 1 ^ >f3^m©iijf^©mjei^p^xtt^M>Jieit!&©ii>^ 

< fc*>— 3&*IB«'rSik%^flKfcrsiS*©*5H^2 2«fcfB«©W>^«» 

3 2 . BufBJKffi* ^ U J± N £ e>.fcluI3ffi«$Hl^fflVvfca5fe©tfr«!l«M*fB 



WO 01/87627 



PCT/JI>01/04130 



79 

J&H&flWH-f S C iiTtuIB-f y fifteen >*0*8K*K«S£tfcm U J-^O 

t&gBJE«^«fc^ BlBEEmm^cDiftfi^S^^SMJttHU^;V^Buf3-l'>^ 
fu iBf > ^ $38 1*1 <o -f > # # hu BftSlJffiffi U ^ fc i: b fc 



WO 01/87627 



PCT/JP01/04130 



80 

4 2 . luf3^»^^[i±iM £ =b o T JSfcti £ & ^ > ^lli) s sulBSt^JM 

-uio£<g©s & £ £ -t- mt?,K.mmw t ct i. i- > z ffimwmmmimm. z 
43. mzmmvtmn &wm izx^xnm^n^^>^mA tmmmmm 

U -<^7&m(Dm. {' & o fc^&s ItflBEEa^M £ «fc S W > * ffiHtttBKOWai*** 

BuiBffim^gfc<fcoTrM®7i>b s ^m^nfe^^ mu&nmwkikZ'f >z 



WO 01/87627 



PCT/JP01/04130 



81 

4 6. >**£ttfcH-f SBS^y Ft. 

47. Huf3jES^§(i> >t-^>^©^b^m-rsc: ttjiot 

<Z)«gH& 4 6 JS fclBffi© > * S> 3i y b IB^^Bo 

4 8. fiiaJE^gi^ ffi«3fc^*»e>/£3MS&»«*rU fuf3JS«jSBfc:££g 

<D-i > £ S> x. y h IBIl^go 

5 0. ' tuIBIBIS^^^IulB^ >^*-h'Jr^ tbT l> 3 CI t 

•T5lf*©l5H^4 6£fcf3tt<ZM ^yif hB8££B. 

5 3 . tufB^^^s SufejES^Btft&fB-Y >^£- h 'J v 



WO 01/87627 



PCT/JP01/04130 



82 



(. 



) 



WO 01/87627 



PCT7JP01/04130 



1/31 




F I G. 1 




F I G. 2 



WO 01/87627 



PCT/JP01/04130 



2/31 



i 




35 



F I G. 4 



WO 01/87627 



PCT/JP01/04130 




WO 01/87627 



A/31. 



PCT/JP01/04130 




F I G. 7 



WO 01/87627 



PCT/JP01/04130 



5S31 



180c 



185— 



194 _ 




187- 



1 94b 
/610 
-7 

^700 



194b 



F I G. 8A 



610 

rtl ,616 
3^ 616 



612 

612 
612 



y616 „ 
3^ 616 



106 



3^ 616 



194b 610 





F ! G. 8B 



F I G. 8C 



WO 01/87627 



PCT/JP01/04130 




wo 



01/87627 



PCT/JP01/04130 



7/31 



V 



(A) 



Melectrode 



Mpzt Melectrode2 Mvib 



Celectrodel Cpzt 



Celectrode2 Cvib 



(B) 



Mact 

Cact 



(C) 



106 



' ) 




(D) 

Mact M' max 

Cact 



(F) 

Mact M' cav 

Cact 

FIG. 10 



WO 01/87627 



8/31 



PCT/JP01/04130 



Us — >4 




;i O^i ^ gta 



FIG. 1 1 A 




WO 01/87627 



PCT/JP01/04130 



9/31 



HEE 











































l 


















































































0'l»l>l» 



























































































FIG. 1 2A 

































































=% 




























m 














Hi 


m 


Sffl 


as 




























































■ I > 1 > I ■ 1 ■ 































































B#m' 

F I G. 1 2B 



WO 01/87627 



PCT/JP01/04130 




WO 01/87627 



PCT/JPOl/04130 



11/31 



( tmmwmmkA) — sio 



S12 



S14 




1 



w--> j 7iz*z%im%mm&m — si9 



S20 



gftggfj^ \ — S21 
i 



FIG. 14 



WO 01/87627- 



PCT/JP01/04130 



12/31 



S130 



■" 1 






r~-S32 








— S34 


1 ■ 






— S35 


.4 






— S36 








— S38 








— S40 








— -S41 







(. n m )~S44 



FIG. 15 



WO 01/87627 



PCT/JPOl/04130 



13/31 



( S~i V-S80 

r 







— S82 












— S84 










— S98 










— SIOO 












— S102 












— S104 



( nm ) ~sio8 

' ) 



FIG. 16 



WO 01/87627 



PCT/JP01/04130 



14X31 



( nm } ~ 350 



S52 



— S54 



— S55 













— S56 














— S58 














— S59 












— S62 









S130 



( ft m S74 



FIG. 17 



WO 01/87627. 



PCT/JP01/04130 



15X31 



C wm^v+zmz ~V- s 1 1 o 
I — \ 

" -SI 12 



SI 14 



EWIi — ^ S1 1 8 



i 



( x>K ~) — S120 



F I G. 18 





V-si 10 










— SI 12 


*■ 








— SI 14 










— SI 16 










— SI 18 









( x>K J — si 20 



FIG. 19 



WO 01/87627 



16/31 



PCT/JP01/04130 




WO 01/87627 



PCT/JP01/04130 



17/31 

184 




FIG. 22 



WO 01/87627 



PCT7JP01/04130 



18/31 




FIG. 23B 



WO 01/87627 



PCT/JP01/04130 



19/31 



( START ~) 
I 



S810 




S812 



S814 
S818 




S820 



S822 



^ 

( END "3 



F I G. 24 



WO 01/87627 



PCT/JP01/04130 



20/31 




m 
m 

I2£ 



•Ma 

33 



1 ~ 



o 

CvJ 



CS2. 

33 SS 






- ppi 


d 
•Hn 

s§ 

HI 



33 ^ 



o 



o 







A 




1 1 








4> 





CM 
Li_ 



CO 



A 




O 
CO 



WO 01/87627 



PCT/JP01/04130 



21/31 



( start") 



-r>*S*cvMKfM*« ON — S700 



Ett»J:U^liirc©»WHWaSR*fflr — S702 



S704 




S706- 



S708 



■mm 























I 




r 










-S710 



± 



mmmmmmtz — S7 1 2 




S714 



F I G. 26 



WO 01/87627 



PCT7JP01/04130 



22X31 



( START ) 



-f><7vi«vhl5$l^a ON 



S200 



C 



S202 
S204 
S206 



NO 



Mvmmmm — S208 



— S210 



S212 




( END ) 



) 



FIG. 27 



WO 01/87627 



PCT/JP01/04130 



23/31 



') 



( START ~2) 

1 - 



-ow^m&mw on — s3oo 



— S302 




S.306- 



m\®M*m< 



(ttftMHI&ftOR£ 



S310 



lt;li)Is]^^>K —S3 12 




S314 



F I G. 28 



WO 01/87627 



PCT/JP01/04130 



24/31 



C 



START 



■<>*S*e?ME»3S« ON 



— S400 



C 



!Bi§giJ«fcUBuiHi*r*o^an-jRijiHiuj$i^aj-r 
i 



S402 
S404 
S406 



S408 



IHBIia»ft*^> h — S4 1 0 




S412 



( END 2) 



F I G. 29 



WO 01/87627 



PCT/JP01/04130 



25/31 



( START 3 



ON 



|— S500 
-S502 



S504 




S508 
Z 



J 



<f >^>B»tt«S©tHM — S506 



— S510 



YES 




S512 



( END _J 



F I G. 30 



WO 01/87627 



PCT/JP01/04130 



26/31 



( start") 





-ow* v mm^m on 



















S600 



S604- 



YES 



NO 



S606— 





S608 





r^j xi* r$u titiiij 



I — S610 
S612 



c 



END 



FIG. 31 



WO 01/87627 



27/31 



PCT/JP01/04130 




CM 
CO 

O 



o 

CO 



o 
. oo 



WO 01/87627 



PCT/JP01/04130 



28/31 



c 



( START ~) 



-f>^^ivHB»(R« ON 



S1 100 



SI 102 



<f>*;Si»fc'»h ON EtSI OFF 



SI 104 



SI 1 06 




SI 108 



h OFF £E«$IS ON 



SI 1 10 



S1 112 




SI 1 14 



m >twimmm'? \— s 1 1 1 6 
T 



( END J 



F I G. 33 



WO 01/87627 



PCT/JP01/04130 



29/31 



( START ) 
I 



■ow^mmmw on — S1200 







— SI 202 








-f>^«^t7>h ON Efl 


!$iB (fWI£i£U) ON 


— SI 204 




S1208 



*><7ym*1>b OFF flElBM(Sf"fl]*Jti*lO. ON — SI 21 2 



-r ><7>%m£B<oim —si 21 4 




SI 21 6 



( END ) 



SI 21 8 



F I G. 34 



WO 01/87627 



PCT/JP01/04130 



30/31 



( 



( START ) 



-ow^mmmw on 



SI 300 



— SI 302 



4>*%mh*>h on smmw on —si 304 



J. 



S1306 




S1310 



( END ) 



S1312 



F I G. 35 



WO 01/87627 



PCT/JP01/04130 



31/31 



( START ) 



I 



S1400 



4±S 



ON 



SI 402 




S1405 



I 



S1406 



SI 408 



1 



-ovmmmm — si4io 



SI 41 2 




i&r^iy-oimmvF H s 1 4 1 4 
I 



( END ) 



F I G. 36 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/04130 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B41J2/175 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B41J2/01, 2/175 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 7-137291 A (Citizen Watch Co., Ltd.), 
30 May, 1995 (30.05.95), 
Full text; Figs. 1 to 11 

Full text; Figs. 1 to 11 



Full text; Figs. 1 to 11 
(Family: none) 

JP 56-39413 A (Ricoh Company, Ltd.) 
15 April, 19B1 (15.04.81), 
Full text; Figs. 1 to 7 
Full text; Figs. 1 to 7 



Relevant to claim No. 



X 
Y 



X 
Y 



1,8,9,46-49,51 

2-7, 10-12, 
19,21,22,36, 
37,41, 50, 52, 
53 

13-18,20, 
23-35,38-40, 
42-45,54 



1,8,46,47,51 
2-7, 9-12,19, 
21,22,36,37, 
41,48-50,52,53 



[>3 Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be ofparticular relevance 
M E" earlier document but published on or aflcr the intemationel filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later 
than the priority date claimed 



'T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document ofparticular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document ofparticular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

°& M document member of the same patent family 



Date of the actual completion of the international search 
16 July, 2001 (16.07.01) 


Date of mailing of the international search report 
31 July,' 2001 (31.07.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



FormPCT/lSAy210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/04130 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



Full text; Figs. 1 to 7 
(Family: none) 



JP 5-318757 A (Ricoh Company, Ltd.), 
03 December, 1993 (03.12.93), 
Full text; Figs. 1 to 16 
Full text; Figs. 1 to 16 



Full text; Figs. 1 to 16 
(Family: none) ) 



JP 10-305590 A (Matsushita Electric Ind. 
17 November, 1998 (17.11.98), 
Full text; Figs. 1 to 11 
Full text; Figs. 1 to 11 



Co., Ltd.), 



Full text; Figs. 
( Family : none ) 



1 to 11 



JP 10-323997 A (Canon Inc.), 

08 December, 1998 (08.12.98), 

Full text; Figs. 1 to 14 (Family: 



none) 



JP 4-234670 A (Seiko Epson Corporation) , 

24 August, 1992 (24.08.92), 

Full text; Figs. 1 to 10 (Family: none) 

JP 11-277760 A (Brother Industries, Ltd.), 

12 October, 1999 (12.10.99), 

Full text; Figs. 1 to 6 (Family: none) 



JP 11-10909 A (Canon Inc.), 

19 January, 1999 (19.01.99), 

Full text; Figs. 1 to 10 (Family: 



none) 



JP 62-184856 A (Canon Inc.), 

13 August, 1987 (13.08.87), 

Full text; Figs. 1 to 4 (Family: 



none) 



13-18,20,. 
23-35, 38-40, 
42-45,54 



1,8,46,47 
2-7,9-12, 19, 
21,22,36,37, 
41,48-53 

13-18,20, 
23-35, 38-40, 
42-45,54 



1, 46 
2-12, 19, 21, 
22,36,37,41, 
47-53 

13-18,20, 
23-35, 38-40,. 
42-45, 54 

2,4,5,22,37,41 



6,7,11,52,53 



12, 19, 21,53 



10, 36, 49,50 



FormPCT/ISA/210 (continuation of second sheet) (July 1992) 



BKtttUHM* PCT/JP01/04130 



a. &m<D&i-z>&m<D&m wtmvf^m (ipo ) 

Int. CI' B41.J 2/1 7 5 



SBSfcfrofcS/hRBK** (PDIRWlF&Si (IPC) ) 

Int. CI* B41J2/01, 2/175 



B*H*^^f^$S 19 2 2-1996$ 

B*H4isBI*JB*f!R&# 1 971-2001f 

• B^ilS^ifr^il 1 994-20 0 1$ 

H#B3SJB#r5S3MiM5t« 1996-200 1$ 













J P 7-1 


3 7 2 9 1 A (^grXVR#tH*a£?tfc) 






3 0. 5 J!. 


1995 (30. 05. 9 5) 




X 


<£X #1- 


i im 


1, 8, 9, 46-49, 








51 


Y 


mi- 


i ini 


2-7, 10-12, 








19. 21, 22, 36, 








37, 41, 50, 52, 








53 


A 


mi- 


1 IE] 


13-18, 20, 23- 








35, 38-40, 42- 



roj piia^i^ *t« % jg^icms-rsxrift 



TTj H»fflJR[BXttffi3te0«^***tfcXiK^fc<>T 



16. 0 7. 0 1 



BKm£tt£0«3B 31.07.0 1 



P*@#rF/r (I SA/J P) 
Sffi#i§-1 0 0-8 9 1 5 



2 P 



9 110 



ttlS&g- 03-3581-1101 3260 



IKPCT/ISA/2 10 (* 2 (1 9 9 8^7^) 



@0£ll)®#-)§- PCT/]P01/0'4130 



\tvJZ c / • 


HflJe-*- A J- IS tf> ft, JS -tc ifflf 










^x^y — * 










45, 54 




TP 56 — 39413 A (tffc^C^fcty =*— ) 






IB 4 £1 1981 (15 04 81) 




X 


:£X SB1-7H 


1, 8, 46, 47, 51 


i Y 


£X »1-7B 


'2-7, 9-12, 19, 






21, 22, 36, 37, 






41, 48-50, 52, 






53 




^-6- *g 1 — 7 njyj 


13-18, 20, 23- 






35 18-40 42- 






45 54 




T-p c A f^h^-^±-h U =3' — ) 

J Jr O oJLo/Of xi V.'v^XVt-^crT-L- s ) 






3. 1 2J3. 1 9 9 3 (0 3. 1 2. 9 3) 




X 


£3t, K1-16H 


1, 8, 46, 47 


X 




2-7 g-12 19 






21 22 36 37 




• 


41 48-53 


A 

A 




11-18 20 23- 






OD, OO TCV, *fc£ 
















17. 11^. 1998 (17. ll" 9 8) 




X 


£X 1 - 1 1 13 


1,46 


X 


<^^r ^1-1 1 [571 


2-12, 19, 21, 






22, 36, 37, 41, 






47-53 


A 


» 1 — 1 1151 


13-18, 20, 23- 






35, 38-40, 42- 






45, 54 


Y 


• 

JP 10-323997 A (=3Hr/ ^$a£#*±) 


2, 4, 5, 22, 37, 




8. 1 28. 1 9 9 8 (0 8. 1 2. 9 8) 


41 




•£X mi -140 07T 5 y-fcu 




Y 


JP 4-2 346 70 A (±<4 3— rc^y ^#c5££M£) 


3 




24. 8 1992 (2 4. 08. 9 2) 











WPCT/lSA/2 10 (»2^<-^a>tt*) (I 9 9 8¥7fl) 



m&tiimm-%- PCT/JP01/04130 



#r=r y-* 



JP 11-277760 A C/7-F~X£t*5£#th) 
12. 10^. 1 9 9 9 (1 2. 1 0. 9 9) 
±X, B1-6HI (77 5 9-41) 



6, 7, 11, 52, 53 



J P 11-1 
1 9. Ifi. 1 

mi-i 



0 9 0 9 A (3Hf7 >i*5C#tt) 
999 (19. 01. 9 9) 
01H (7t$5^4U 



12, 19,21,53 



JP 62-184856 A (=¥ir/ >tfc5£#*±) 
1 3. 1987 (1 3. 08. 8 7) 



10, 36, 49, 50 



i3CPCT/ISA/2 10 (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FAD^ED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



